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BUYS THE MATERIAL 

To Build This Harris Home 



Why Pay Rent? 
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A home is within 
your reach — no 
matter how 
limited your 
Loccutie. 
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BUILD THE HOME YOU HAVE BEEN DREAMING OF FOR 
YEARS— AT THE PRICE YOU OUGHT TO PAY 

C areate.nt o{ dll is this Harris Home Building plan. A truly wonderful 
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The patenl^d Vaciar "'HKWMf- 
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turn. 
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pure t.icrc rctriOdmction. 



Victor Talking Machine Co*. Camden, N. J. h U. S. A. 

iFcrJlon Ccuui|ih=-ac Lei., MsazrcjJ, L'uudiaxi UtErJbulnrt 



Vicloc tiitem of chtnfttUe 
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Tone Control 

Two Victrola characteristics 



The Victrola. tone is a wonderful thing. It is the tone of pure 
reality — throbbing with life anti power. When you hear the world's 
greatest artists on the Victrola, you hear them just as truly as though 
they were singing or playing right before you. 

Besides this true-to-life tone there is incorporated in the Victrola 
the Important feature of tone-control — the ability to play each indi- 
vidual selection just ^ ymi personally want to hear it. 

These two distinguishing features demonstrate the perfection of 
every detail in the Victrola* It not only brings you the world's best 
music in all its beauty, but enables you to enjoy it to the Fullest extent. 



There are VtctfCsUsin great vari- 
ety Erom $15 to $? 5 ® and any Victor 
dealer will gladly demonstrate 
them and p!ay any music you wish 
tv hear. 
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“SHORT CUTS to 
GOOD CARPENTRY" 
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We will send you postpaid 
a can of 



— a4Uf(l ta lulialt A lawtl Elwr, n pioiKij an aubomih tc ms*. Gives perfect results over nny finish — 
bile or several piL-eeauf furniture. Johnson'* Ptc- varnish shelkc, oil. etc. Imparts ii perfectly hard, 
pared Wax La acumplrtc finish and polish for all dry, artistic finish of great beauty and durability, 
floors,, linoleum, woodwork, furniture, pianos, and It is impervious to water, scratches, heeL-marikfl, 
for the hody, bund and fenders of automobiles, finger-prints, dust,, etc- and cun ■easily be ke|st in 
limousines and cloetriesr It is very clean and easy perfect condition. 




for l!l« artistic eotodjig of nil wood. With it in ex* 
pensive soft woods may bo fiaUbr-d eo they are- as 
IkhuI I [ni L «*. hard -‘•LH.kt. M ode i n seventeen shades in- 
cluding jt/oApgr'jny, Eatly English, Furtitd, 

etc. JohnHon l 'e Wood Pye peostrtttM deeply — 

Free Instruction Book 

Host. paint dealers ate supplied, •, villi ntir £5r; color 
booklet “TIl£ Pnipet Treatment for FhmrM, Wood- 
work and Furniture.'* Adi yuiita for a free copy — 
if he hnsen't one, wo will send it free and pmliMLu] 
upon request. This booklet is the work of famous 
experts — it is full of valuable ideas on Lome Ltvauli- 
fymg, beautifully illustrated in colors, 

I &, C. JOHNSON Ac SON 

' 'T£# M'w J f .'r-n '. la r .-JuiErt-rdr,,' ' 

RACINE. WI&. 



is economical— •dries quickly and is v*ry easy 
to use. It Inlk no equai fur finishing new furniture, 
woodwork and floors and tor doing over old work 
of this chuniCter— for st-aining basketry, ele. 
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I enclose JOc for ItwinttfioK Bowk on Borne 
Beautifying ana a can of Johnson's Prepared 
Wax-^svpcienljor a small floor, an automo- 
bile, [a piano Or several pieces qJ furniture. 
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YOU CAN LEARN the 
AUTOMOBILE 
TRADE 

WITH DYKE'S NEW IDEA 
WORKING MOOES. METHOD 

IF UTHKKB-fJAX , VOL’ CAN - " 

Itrrt TIp-poT, Fobi, LI5 .i»fII4w m h 
tlLBt llfi kl.i-W !■■ -I h l~l|T ilKmiir hiiIiih 
W hen Ilf- HLDTh'il irllh. ii J . bill Id lifiuf 
■Itiii i|5 rapBlnrurk, r.-wam |jt* hiWei mt, 
and ime* |i)p mocerti d 1 ' Pil^rjiorw. 

I It a irawti* lelwr He uttbftft lie began ra- 
Imir eerie befUrt cmatJrtJnil pmrMaad 

1mi.Ii] fi if i ii'.iri-f eat isT M. jut'. Ht Htiiitl'iL 
In a. ituiVl] -n i l s' , liuc | j tn»r ilelim guiii.'rhiL 
repair work. Ifi 1 grind* ral cep. rii'iriH wr- 
bon, grrajtr.* far*, c L rui i ' n calve*. nail* nimf n^tfi*. 
niljiiprH mrlinirrHiffl. etc,, etc-, anti irll* buji- 
plle*. Yf-r rlarleiL IiIiil H"e flivt faugh t Wu rtii 
JlrtHfipl* a/ ilit jbmj** qwt fii™ fteJpn! A.Lni i/tlhit 
I -MVl !■' ,/Hif ■ KI’ ■*» itvfirr fii.'ii II J i>j lined dttjT bUSlllll^ ilfanl ItFi 






If me prme to you that we have started hun- 
“dredsof others into the repair business acid as 
5 chauffeurs^ who had no previous experience 
|j and mho knew no more about an atico than 
gt-au da. ripht now — you must admit we can do 
I the 5 amt lotyoil. W rite rat today — itocc— ud IcI mcirtwe it, 

Atkin, k-i“lniu. Orct+»..t|.J. 9 u»Um. Ihi, 

lurucTnElrfli-r ■ r 'Tin™ » M J rriiilflli ill.; lun 
tta wrrvrte Imn In icwnl il l I ill *+**■ 

If^Jl lUMUi ■ KUIi., VU L tftrTTa-r. - U l tMI dsUl'.^l 

1.41 mr.t Brill 1 4^ MUU+. 

d, Vi'ai-p^ji, LIm. . r 'jnwk. Tr-Thr* □!_: 3 rn. M l«l I 

iipitoTirtuEUicif; limH Ui*- utTfi uil pt! i«r 
hu man pc4ic. Tnu n mjr ant J-*,« ■ ■ 



fll I | ■ V* JiM *HirH. 

“ Ck-naJd y?c-pmrl. Uwluvl fliU. InL. Ik-rere* - tti*Sfl*W M ^ * v^k. 
rt H_ VI I'bvIui And B- T. I ay : -J r.- 1 , L-iih fruluii.-j a in mv nimlMr i 
— — ,rv - -- WtudbiM, Itma. 
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All the Hi'JUlt Ol the lljlic H fl m 

We un liuarauiitilr Irurin yca*ilbnra(t spare time. Open a 
repair SlIQfl or drive a car ami make many Ent'it]. ranrn 
» 1 han ywi are making HOW. Dmi't forget, we lidp JnJIa 
■gti your HtBTt widi our EwrJi'cj-jirrTif Fitt*. il >«i wnnn ir. 

{DYKE'S NEW IDEA OF TEACHING 
JBY MAIL WITH WORKING MODELS 
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Vie uw ryi,.* voiklnu mo^eh — pf*r jrnrt- 
On. ihi- 41 - iii-KJi-lp _■ ■'u itec iin.ua] piartlm +■*•* 



Huhir uxr ;mt .iT^rn-mn in'L li.Km 1 1 1 1 :m 11 ju.il Villi ".; '.rn I ] flvIU 

"jft* ueUt itm-ir -lt'» **«■■ and qtlirls. Ttin dftn’t Tla.I» Ifi iOUly 

llH.TlC VlLll tbiH its* Ml '• •• r ■ ■! ...I r.v.y... ,-,-r . TB 1 ■* UfV it Av, 

M Wn .in* thn enriHatm at tbj* » rtf rim £>T -fB.-ii.ae Ijj Ttmll »itb 
* ra.r-lr-lf. .ilvi ■: ui> rlurti 16 H ol tbum bdI a 14 vnet' 

E nil,;,.;, in. 1 1 ,1 r til iz.il nirtbimu :i niL JLlipii ii IuLIi'h ] liBtmrtl -.11 1 
Eirv p. 1 1 1 M . 1 1 -J . [ V EtKlf — <1 mil Ik iw A H O. 
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Th.ll FfpFWmlfl Ilf woflc pTiWlilD fc T HH+ihJBtf llial 

, Tin aihm- bcIiCOI- lin«L DH-melj. J *rxr Ifir par pIihIl-dU ftn £Mt 

in thA T./iwnriLT Jane a/ vork. 

I Mr. hJH hs*-» * n irlrotibi^d n n |iUim4r inTi'is L:ir, 

.hmimiIy znAa, *it, ipLcb tin? nivbo viim ii« h^rinpIniL 

| Hi* nr-iji nfcLnil lUfi II f*I UWM WLPf Jj WL AILl pij l?| |fch«-d th« 
( tlTC-r >HH>k UD huLim ia Aiuvihi Ho orlji.T min. wLib. Hull 
I n"i | '-C ST I r , 'n , ' 5 ’! i Ihj tarhin^ 4 1 L fci u rn. And nil [bn riiHitiuDiti 

ranJ Lc^Ldr JnfornsnUlM nf Ihp huIci Isiuicn Jip- hm tlina 
rCiioinL Lm I'fiatR-lU’J III thti i^iuppifratnl rliPb- 



S WRITE TO-BAY 

Bit H |i|»ltTm-*iTH uc.il batfEm I ntt — iJ.TK* FHJt WWt r 

F Y li 11 4 iVTJ t 1 1 ail LilHriu I ;.J LUjlli r L 1 '. OL'IltffbtLf Bl 
5 wlnitflf.1— TitU Btrf It rar your i?wn like. iW ininr. 
FliniV muff— Mcra'a HfiJimplU la inuficv— If HITE 

Jf 1 1 r . 1 T. .1 IlFurn I:-.. ir _ L I ' . i r 4 il ebl4lU All tbbf 

wtHLsInn Cit unLy a 10. if yoe «cl itmne.li.Ttdi, 
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“Hgw to Install Electric Bells, 
Annunciators 
and Alarms 11 

now ready 

COKTKNTR ! Hw ph*hi f*. 
m flKirk l4U SClItautJK t^OtrlcL 
ILclli. und buxTEn. Vuima 

Linda "T fualYn. 8Einr tc wire Inr 
bvlli. Vi 'itt*.-£ < I rcxi il ■ . Pjolh Iq lri>T|| 

mri wiring. | |>Twtd local* ind Miwdy 
tiulu. Themi'.'irfcri. \nnun--lai^cs 
■amt iDbu.klur dr:ulli-. Low vivrr 
jIjtiiii. &:relu-iilinuL h'lrr iLirrs4_ 
4 'itcuIIk for jlumi. Klfrrihrkll n tdn 
Ina Ua:: r-Teingvnnsrcriri&Th. 

|.||| || 1 ..I| cbYUirf Fart kJiciu dnulll. 
LJjj.'L ildriii -CiriuiL Three wire re- 
lure caJL hvi'.CMi. Lnlrrphnnr rtmilif. 

Price, ESc poatpaid 

Spon & Chamberlain iii'iSd'.TS.Y' 





I L3L ? ^!F. 




1 % 4 l-lir ft ilrum hi gliiA -ttL mw Sh Inlnri pm imirli 

> *« Kip Tuw JLiiq holl-nni mw ah nmcb u tnp *nr| LrflHi 

~Z tow tdrif-d k"na«licr. All twirecrt rrr«Ll« will recfllra 
d I i * i'hdu. 1 w'lLli oC tiilf iron iiuizEni wlUi chLaIqic 

1^# M Ij | h i f s^i i m j ?3 , Aaiiriim iieL Cflrrtet *1.11 I^T'iT^H.iiu.Llinn, 
- j— | j-_ r*tfllCKI-nf ¥1NI Tmxclm Jhnd nDHnC r»ar IpxJLu ISc. 

/ U| 1 prod uc ul All nnfiffvrp toenoiDee IUf. in ecunp«--t»ff 
ir O • / i-uin ia liiltJ uiidlLnj. | | M kLn.k!, etc. 

WE 8 TEHH PTrZZLE WOHK^ St. Pml, Minn. 



Alwnyfi elched cjn electric 
Ihiel|k 3 to which MAZDA 
SeivLirfr has been appliecL 



nene CouaR: 



State siseon poatfll and whether you 

want collar like cut or Im* liiinmef utIe. 

mVIBUMrf GOLUB P).,lkpi u, EMlan. Mis*. 
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“The Chaldean Story 
of the Flood” 



Dug Up From the Ruins 
of Ancient Chaldea 

YOU KNOW that there has been due up from the 
ruins of old Chaldea a complete story of the Flood — 
the same in every detail as Moses' account in Genesis 
— 'and that it was Written thousands of years before 
his version appeared ? Hardly one in a million has 
ever had an opportonfty of seeing (his starHleig story 
— HAVE Y r OU? But it ts one of the many thousand 
curiously interesting accounts in 



The Library of 
Original Sources 

now for the first time available to the general public. 
Up to the present this remarkable Library has only beep 
sold by subscription, hut by taking over the entire unsaid 
million from (he publishers we Enured £c at an absolutely 
unheard af bargain. Therefore we arc able to offer the 
few remaining sets to Popular MkCj-laNICS readers at an 

EXTR APR BINARY 

BARGAIN 



Nate (bet the attached coupon ^peellles lh«1 rvo wile. cAii-mi 

□j| cut's cammlnsion la pivl Send the allurhcd rnupria AT ONCE mid we will 
mnll FUEEn (wolfnl pure document* m u curimiR Inscrlpllana and tell ol ok 
latr prken oiler ON EASY MONTHLY PAYMENTS. Mull (he coupon NOW. 

You assume no obUgollon, No tokftnnn will call- Tin hoo« to Emeu, 



THIS KUtVZUtlS WQ-RH in revolt ionising modem (tiwBht. It's tannins upside 

down old nations ;i-id ideas. It gives the authoritative. rock-bottom simrai ol aur knowl- 

edge on ALL SUBJECTS OF HUMAN INTEREST from the earliest riHlisation domi to 

today •■‘Jib inside foals vrfiicb the average ptisan, has never even heard 

O VER (DO RESEARCH SPECIALISTS jjient ton TCBT? sathtrinji tbe cemtontfl of 
tins urnat work. Ancient and remote ar.d IoikoILmh civilizations in all parts of the 
filnae kjc upnovened, and age-bn nrd ii ivinjElyph.ir a net niDiiumtnts, cablets, sun- 
saked bricks arid palimpsests yielded 1 heir secrets^ j:if iri:i ;r workers ransacked the 
hidden. iiteratuTeal eve r* 1 nRe.nnciem .nimii.Tvnl Sind iBQdem.tD rind : he"::ri gin, ’.I 
docuiuwita" 1 that shaped Lhv civilisations and iuFIiaenced. the tbousJit and I lc 
or Ike world. Nothin? Like it has ever been .attempted orlhuuulr. of lie- fore. 

Yw‘ I) lw amnzed at the wcaUd of i>i formation ? hi? unique II ornry wnrtaiiw, 

iM> YOU KNOW drat the old Esypl lies HUB ytari If. C. hart a BibN: ? 

Du you k now (he Assyrian literature gives the story nr (Fin Creation f 
Its j •:.".l know t lint tiookB a: id jncwnpaiJerS Were prilled In Asia 
thousands of years befnne priming wan iaveulnrl hy CruirnheiR? 

Lid YOU ever rerut CnluinhiM' fit.-n,.-rral tag nr Jiin ^n-.ii vivy&gr.: ? 

Ho you know ihsiL Lbere occurred in Mrftapvad EriElaed tins 
firs? great Socialist protest? Dp ynu know by what unique 

C n mcss Harvey deiiiOPBtriEtd ill* elreulfitiort of Ibc blo*d? 

o you know who MachiavelLL was or what world famous, 

treads be wrote? 

YOU'LL FIND THEM ALL— and tbuosands oF others- 
equally as rural us and important— in Tbe Library of Original 
Snuices, Every document i* in the c*itot word? of tM; 
original, translated ;. every tout nbm ion la Cront the actual 
eye-witneas or person who took part ; every idea is in tb# 

’.voids of the thinker, investigator, discoverer rr inventor. 

Jack: LONDON SAYS:— ’’ItsiaTvIwif library In itself. 

I certainly never twirl spare Lbuse bucks front my ■btlr», h * 

IP umptyviK, mHHive volumei-, haupd in rich. deep red 
Icatliof; full pwn* iiliuiLraliurii . pure silk headbands. printed 

la jn.rnn, r. lnn.r E >■ p-p an li H-n rlmnrli? papnE. yuLil kfipl — m 

erri table triumph of Ike bookmakor's art. 



F. )[. 



Dnntriiif 

Jtfvardi 



He. 



Semi n.r thf FREE 
■hank Ol lire '.kOjnicWtl, 
rhi^in j ■■uinj L :lp| : ^n r 

Of Lit Aii=imti. nil wll n t 
i.^ yn.'-jc cdiY jvvi-nirm r.nrr. I 

HJA= 31 C EK? d: 4 lia-Srr. iht Wk 

:l i^l YE’J uari. b« || io t* Ip*#h 
no Udfiiun Is iri c ,# | ! 






.4 JJTjr'r J. - 
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P0FDLAR MECHANICS ADVERTISING SECTION 



THE INTENSE LIFE 



How Conscious Energy Makes it Possible for All of Us. 




WHY BECOME PREMATURELY 
OLD IN WHOLE OR IN PART? 

Why Take Leu Than Your Full 
Share of Life and Pleasure? Ate 
you living a full and successful life!? 

Why oot always be at your best? — 
thoroughly well, virile, energetic. Why 
not invest in yoursel f and make the most 
of your every opportunity? It is easy when you know how. The Swoboda 
System points the way, It requires no drugs* no appliances* no dietmg s no study, 
no Loss of time, no special bathing; there is nothing to worry you. It gives ideal 
mental and physical conditions without inconvenience or trouble. 



Originator of 
Con&ciaUs Evolution 



Become Superior to Y our Present 
Self. The Swoboda System can 
make a better human being of you, 
physically, mentally and in eveiy way. 
It creates a greater activity of the forces 
of life which in you arc partially dor- 
mant, thus compelling them to become 
more alive and positive, enabling you to 
glow and evolutitmize to a higher state 
of perfection. The Swoboda System 
can do more for you than you can 
imagine. It can so vitalize every organ, 
tissue and cell of your body a$ to make 
the mere act of living a joy. It can give 
you an intense, thrilling and pulsating 
nature. It can increase your very life. 
I not only promise it, 1 guarantee it 



FVfltfp nr, mtM 



Hie Swoboda System of Conscious 
Evolution is no experiment, I am giv- 
ing it successfully tq pupils all over the 
world, I have among my pupils hun- 
dred* of doctors, judges, senators* mem- 
bets of cabinet* ambassadors* governors^ 
thousands of business and professional 
men, farmers, mechanics and laborers* 

and almost an equal number of women 
* 



— more than fu?o hundred thousand 
people have profited through this system* 

Yoirr Earning Power, your juccch depends 
entirely upon your energy, health, vitality, mem- 
ory and will power. Without these, all knowl- 
edge become? of small value, for it cannot be 
pul into active use. The Swoboda System can 
make you tireless, improve ymu memory, in- 
tensify your wilt power* and make you physically 
just as you ou^ht to he. 1 promise it 
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POPULAR MECHANICS ADVERTISING SECTION 




STUDEffTS. AT LATHE 



Free Tractor Course 

'This duct nr it^i* Holism it iiffcn wku* 

ilrutairbii" HO E 4 hH Wo 

on hiulil i Jiir 2r« ETuCt-Prri nf OTLT rwn. 

* trMrtnr will ih* eottntrr- 

M-fta iifi": wnDteH. tor b a LI d fa Atman.* 

hI t.-l! inir, il ri t"i iiu'. W* il»Ci h»Tlf hp 
iBteTPmtiii-nH.I, 1 . k> i'l iuiiL ATcry. -G^C- 
FwtWJT 5xpnrliin». Wh \ i fy LiiCik IhE 
m vpfcnui UMiHmispt nf iH vItik ■ KG 
cvYTirHH La TriK-tLiiLi Hnclnecf Iflg tr» ^ 
rjn?r Hh'.vrli 1 ii ^ mi ln> till ri'i-ll 



YOU CAN MAKE $25 

BY REPLYING TO THIS ANNOUNCEMENT TOD A Y 

SWEENEY AUTO SCHOOL 

If ycru ftver intend to [urnri the aiitaninbild- hupinesA here i r , ynyr chance, 
;l:L pramy! eiCtiCxn. will make J-'tnl H5.WJ, On April 1st 1 In; yi-wiousv 
schwt raises its Cuitirn, as with our tr.nsn ificenf equipment. full epfdll- 
ment, tittm leathers, etc,, it IS COSlIn^ US $1«J0 a mouth mare to leacli than 
ll did Wie vnar age. Ilence the tuition will he ndvnncc-d. Writ® todsy if 
you wisli Lu %<A bi under (lie old Ivncis. and alsu net a $50 (.reetkin en|[iii- 
deflns «HJIW fnw, Don't send us jmy mnney; w-c d-OflT TBkc tnah 
reservatinns ' wt dOU't uuuei/. Oite edit ucitiL yutl have seen Lku acJiciuL 
afid kuow what tpu arc 

LEARN IN 6 WEEKS-EARN $100 A MONTH 

Hi., ii rn i : i L il (nunlfow Mfaool. H'c nrt- 1 cjcc-hanknJ ichoel. W-Bdeiiot irunetd-loi'i 
;.■ - [ [ |iii|i|^ nr ir-nir\n |4W Iti Ii-.li :i ynli Ihfi I: jiTm-xt TVn Liita Iiihi-Il jrthU P lull "a i i in-n-nUt 

~~ U*. you Ji'isrn. We *iiit.Txn,(«i Bur wfarm] i® Nifiiawtlr »» ws rtpment It, noil LI yuti 



W'e ipiijjr*n,tti*.i H'Hir i. . ., .. r -_ 

Inel-luiec Lmtrmi pi a "idi H-.no urH mnn. Jien- tn hchwiL huovLrc limt you 



lit i ike you . 

H H Y li H tn .0 

__ 1 Vi'|lit>rf,|I Lil hLi vMluf 

tlmo to uni frumi S7S. 1.10 $I3CI.(K1 :l bimbdj, U nr. m.iLiirmi|-iji?i Hipiiimi.n . dllxeT. 

M- iriiL'.- in', mino r hi Ice-mini. dHirmnF+rHtxYT, i i-ik-l .1 r--THr, tiiw 1 nd Lon tiifl-Joer r o.c lUif 
Jic^-n .-lii nt Liin Uim o-jiyJnu O'Jj-ijiOi i-.LlL.'.t ynil Olky TltJi CO fallow. 

H> >i nrt jiml i dnn« nf the fine® nnl tliellitSCHt fliotti- 

l-ptllC ' I ‘ — 

1W. Th 

Sdk r ho rtn 'lento here in the miHihiI nt Binr tJinn* nf mpuir 



Free 

tliiiriinntr 



ccnptilt: inlaloan jwr fmiod by m? huminisbiifl *oL:kiL la 
I luloIa Dtnik i-C'Ili ii L it . I L"> Ulu-ityii Itiim, nr-sus-l iilKiniuThi'tiv Hliivw- 



M AIL COUPON TODAY! 

SWEENEY AUTO SCHOOL 
Ulilf E. 1 5th St, Kn aw CLLy. Mo. 
@fad 4 -h.IbLdk uii'J freeoertlfloele 



puck <m ■njtoLE.ohjJnt nnd 



1 A J A ill'll. Ell - ft E.I-II 1 r. ■ llill I? I'l ' 



r:i i ? t> il i" lbUHlUi>KH . 1111 L urn U> tSBJrn 



ll .'ll L Ml, I 

L Itbl ki 



to 



n mri I: nr.il n>:lH n[ Li:l LI*: m i.vii: ami r KJhU'.hllY >i . ,:l ... _. n B 

ihniijrnlly JaelLiud yna ibnuldl pet this -epbnlity, It otet" np Ml ronti nj.leve tu jmh 
i IL tat iril I *nrid Etteyna ih»lute]y froc. mlpp Licit ' 



N4mKi 



HMlIP 



tmolioiL ODifDDL It Ii piKlkelly n ci'irln* pietui o pIiott. demonpttiUliiiz thti iieLiiun 
BilTimliiH^Hut tlir HiMviiry Hy^KB Of Tnctlcal E '■ 

TT.M,.|ci^ tires nlwry ilwLn.il nt (In- njOCntiilibiJo tiUHi 

SiSLUOa monl h jwi *kl]]sd mwkBnl™, itsr»m ren-n^rn. ete. 

It thLId you how wo ULteli. tho bu.-ilneM. die envpnrtanitlds ilioi.- nvii for s 1 1 ■ - kkLIIotl 

|||.E,|| .nidi il syh h nml tmiIh nf Lnl LLi|ti UtaiLii jiiil r HTiiUahLri._n i.Ei nth nijhh i lip irv>l. I| 5 x 111 arn 
tllf-cJ 

yell 

fill .Imnrirtinn. nf (.lie new- t'lidiUnO c-igliC-i;.| in.Iortlit. 
tenehlnf ita studsatit the De=- eiitlit ej'liniSiir flndjblnjj 
.■ I 11 "aT” 1 $ rm in compLivtci UeEeo systeim. mnklrir :i I n nil. 

Hlni|:lv wail 11 mini Eiidny, LI ypUilTD Lilt.' ri+W.± il Ti iL VO a -W I J I TTh ij V I’M* Ii fi < li‘jaJr.-Jh:i? 
men lierennitl 1 1 -: H' I hi' 11 i :ih I mirr.| li'Li' CiH(iilin^ (ttb r : >a..ii.:| i LI] i L il in iiIim ilul nly J l 1 1- | : tn 

you. It Id the or.ly Iwl ne <i:e. W’bca iw err L re in poLitoI ion nne i.«gli InptiwLei iootai. 

Sweeney Auto School) 116® E 15th St, Kansas City, Mo. 



nf out Efeputv aliicih iIhi k. 

Tkn H^iTn.r Hhilmcil mpj.hJh 

car. Wh hn - e also just ;mr- 






, AP.T 

>eaeBomi 

ipiwtidW y 



S TtriJY denwina nt hnenn iM-rtFiM-ul 15. 

fr> (mOESdKiEaJ Hluilnnth |j| SOretf part, nr 

tbu norld. 1“™ into moniy. <?n 

fifutfen !a 4TC *•'•• n ff th 7 * p«Lfl rttit &n : f fan.r. 11 yniiT 
nueeDvfnl uen^-Lias. Krulocwnl by biuli nTitbneitiHi 
li (JOMPM-r. I a fVini nirtminl nr.il TI Inrtratl to Itmn-luff, 
TiiuiiIi i-tn' .‘■.iijiii iL nsd Appl led Art. E'roUC orLtaltocDi 
Tharnuptily Etiulaped RemlUnnc. inhnnt 
aYTLL 1 . 

SCsflflL DF A P PI I E C' MIT7554p3lltd Ail Bldg. .E jIIIe ti^c-^NiiA 



Learn Watchmaking At Home 




yyi cm ItiiTi hy wi nwe#i» «rlBln»l wbhb 
eE -A\bULL™ii t'tiy firt Pi 1 h! W ■h.-ti nuktl * 
LrjiL# jt hnru hi t = 1 vr triTkT Ihla (th 5 No- 
V- n i A r. i m nriYiFr wt.-.lr Icarai^r bid 1 

ytH piyiriK « JT).n LB lYiilncu itlEM ;ra. 

piclm*- i p i e LL-jihr or iBMiitrRm, tiUHi net. 
mikm jrr nlwiyi In dcm(nd hii. 1 etii] VfO"i JH 
Ln flL prr niuk. Fnr pirlituHr^ (pply h i tht 
kiE^b ErSdl It KtUblUtt, Bit " 



inDLlH 
HFHBHJIll 
GUITAR, . 




CPRNI 

fn'irPm : 1 iEBtl,.rTi 

nhlletyilt.il, V|iL|iIVu|Ltr, ■inialln. l 

flrru ir Inn Pud, irLU .pl.B pnj i-iiEdj lEElmniDL .LtlElfh r Ii ‘S 

■ nd . ■ t- n t--i Cm mEh. |Yi t |W#lt»lAlMli OvP|.t*l» Taij^ 

«P*r u Snt pnpU WclU u c=eb. ? L MC [fl 1 AHD'J 

5nRHM»MDEMC.t HUDDL W HIJUC, CUpr, 23. UlklBd, ^ 




STAMMER 



satfed no fCilmi uih-Ti n^; ii'iIuhiI Uli jiw Res m» IhthS 
:nf taIii. E.nTHHHl .md hnwL pjihnnL 
Write twiit. 



FElf-K hrsnk amt iierLpL rAtH. E.nTyihiL .xn 
In tbw «r,r]rl (arlTlff hy P*tur»l TJlWhrdL 

Los Welli Millard, Pr**., Pforth-Wealwp Eeheul, Us. 

1 3 IT auKKinu. 



LEARN TO WRITE 

ADVERTISEMENTS 



EARN 



$2£to*lOO 

A WEEK 

tin p*ii pcelllTelr "limr jnn bi n*53 
II tl TV tO b(l '' Ff-fLAO I'lELLP SaLlll'J 1 . 31001 . 39 LILXP KJIJLL 
hUHLlTK 1 11 I'Bir llnliai-r, Lhluom, 9 Ll — , KT 3 S# luil'l «L S*w rp* 



GOVT JOBS OPEN 



Railway Mail Clerks* City Carriers, Rural Carriers 
City Postal Clerks, Panama Canal Clerks 
- . me. em $300 TO I2W0 A YEAR, FOR LIFE 



Ttkptd *JranCrtiSM li> lilkhei L>ffl(*I 1 iriWr Pnalrtsiij, -No lir-nB." 
hcriEsr if bl illKPi. FI^aMCIjLL FLURRIES -ir Lit WHIMS UF 
50 MH PliTTV BIIH 4 THK rd.SI TIM ISVdUA^ FOR LIFF. 

: □ ml r f TsukLcnli mil r:r r. : , , I ] ii. ] he mi. h ] n : r Vi : n ni c- 1 1 . 1 c 

SOOnlnrmmr. LViniirrtn-vr.'E elBoilsa YiScpK. J-.il mix L i r. K" i r i E 

KO¥ REdUlRELI. 

¥t!i iimimllxi.ily hr Hkeflcls Jtin'lnf Lin pliii; inn dice' H rt( 
Hpriiiis nn-YEiina. Itni'i druy. Everjc djy you Ioie has hi 'he 1 m» 
uL Ilul so muUi coa^hEAE bf bus lh" raprilF -3ppr>-ivhlnc einmlBxiiins. 



FflANKUN INSTITUT* 



Slpl. 9-104, Ri.ihuY tur, N. V. 



fklHkUN INSTITUlie 
7W* Fithwiy t» Pfanty 
D*pt. S lUL PhUimL^.H. T. 

TW* HKBhyi^ OJInd -el: u dl 1 .1 I'l. ... LY| ' r . c Lh .. 1 . J . f 

6 c (Tx. il r. ; ■ - ■ :i 141 - : m IrHrtw T '.hr i>'. r.YY^hc^J 'n.]k, 

IriTfninfiiL r nl>. inn ind Rue# «. ■-il.lJh.-i Tlxn, ,r tUI jk nr dHilicnr ih. 
.i,- „p’-|e l|..| i,,hi,iJamiJmi Jl~ I 'r l .« l inzhjE Lee ixuuaiLnn him il iiLiu, 

— coupon ' ■ 



, . Mill Phi Hr rt ,*h: It T 11 J(«HI 
rnilDKirr 1 , |r rK. Ixniit |... (L-.'imL 
. .rnilnKlH I ■rri'-T |#WL> Hr * HiJCI 
P , ILr,rxl Ball H-hrxlFT 
..RoDtkiSpEe 

N-nn-fi ,,,, 

.tddofLH j. ., 



fmET In (1J(4I 



. . I'Ei-t.-flii ktnlllaiix |«Ht* If *LST 4 l| 
.llEJEUl 3HI1EF mix ft HULL I 
HLxh-rrtikBT .fHI»lEiSIU»| 

O'l-l In Ihr llrpur UF-nis 

ih -,1 -.-. Xlximl .|IEL .♦‘JBILe iivKil 
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HOW TO RUN AN AUTO 

IS SELF-TAUGHT IN 






audels 

ANSWERS 

ON 

AUTOMOBILES. 
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NEW -YORK 



A New Book from Cover to Cover 

lATEST — rKUCTiai — CONCISE — EXPLICIT — BEST 

T HE object of this hook is to give, ip the easiest 
understood form, the information necessary for 
the proper operation, care and maintenance of an 
automobile. 

To adapt the book to many needs the subject matter 
is presented in the form of questions and answers. 
Technical terms are explained or made clear by the 
wording of the answer which is always brief and direct. 

Any one of the definite chanters on Carburetters, 
Ignition, Gas Engine Operation, How to Run an Auto- 
mobile, and Overhauling the Car, Battery Trouble*, 
are alone worth the price asked for the 28 Complete 
chapters contained in this book of 512 pages, illustrated 
by 380 illustrations. 

The form and size are such that it is convenient to 
handle and Study. 

This book ia a self -educator, hence; '“'be who runs 
may read” and improve his present knowledge of auto- 
mobile engineering and proficiency. 

Handsomely bound in durable green doth and full 
leather back, 

Audels Answers on Automobiles $L50 



A BOOK WORTH HAVING 



“I faad—Ttmd Ymr Cn 1 ,'* E^plAincd In. Hie Following Chsotw: 
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Knirinv FrinripL-ni . *=.. Ctp.’ll III 1 - FonLi- H. Gort-lM-rf-tL-s'... II. Itfnlljan, lo. TimLiijr nnd IIilIilih-Iuk- LI, Cu Engini 

Opc»iian. Ik. filiutciiM. LK. Ti one mi Hinas.. If. Tlio Drive. IB. Five DHTrmitiSl. 



Jt. Ball *iwl Roller BwfnitH. Jit D.iLljrii-aiiU and L^bri^Atlwi- 21. IffiustCpcfei 22. Etkfirln 
and MntDTL. ££. Storucu JJatlmvo. S£. hi Circuit Gh*riici-nji , 1 JT. Hi 



]&. The Bunitirii? G«r 17 . Tirr*. i«, Rmi*** 

. 2 : 1 . Electricity. fiL Dynnmcin 

to Run Ait AuCuni-jIid-c. Overliehjllnn Uhc Cn/. 



NONE OTHER JUST AS GOOD 



FREE EXAMINATION f Thfft, Audfl & Co, G3 Fifth A?t, Mew York 

, , M » Kindly mall nM WW G# Aadnl* Amwcn tut AutoHG- 
Wt doa't went you to talie cur w-aprl, lsi- n.i:yont- ripe fur it. , tolo* t and. if fuund butiHfactury. I will ErnnusiEntriy tv=ihi 
VC* *r+ wUti^K' to »tnL tpu the book ' i theut dtiiMMic. tJ» Lt •ffvm ■ ^ lrtl J.L..VI, w T.itiaen the bock to you. 
dajn in rannwttoa wilh ywar oir. TNon *tnd bock UKS Iwek «r ■ 
ivhniL fl_KL Coulrt aiL.ylh.mflr be fairer" ; 

Cut an til ™L (III in niurti'i arid Dili!. plainly at Lhfl bottom. . Nam*: -■ ■ ■ ■ 

Fines If In an envelope dnd mail. 

This Book Will Speak tor Itself I n::::Z.Z^ 
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STUDY LAW 

f AT HOME \ 
Become an LL.B. 

Only isw School of 
its Kind to Amowica 

Special and Exclusive Features 
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ELECTRICITY 

CO NHEWSEB COURSE IH 

■LECTAIC-AL ENCINEEBLilfi 

Complete In One Year 
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Power of Will 



— the Secret of Every World Achievement 
— of Every Man Success 



i. >r 

■’/ fi rrAiV /jr-ir. . If j. . ,tV' r W , 

'riT./l I* l.'J V ’ . I T 1 1 ■ j W ■ ■■ ■ ' 1 1 H- 

Jhvfil fflsffjua.''— J. V. 1 . HirvUml. 
.Ji'i Trpdinr ILL!.^., □ilra^i. 

”/m ^rr . 'p'-ml*- ijj/ 

tf'rSj' 1 u ai ' l > mrr f . ' '“OvitB J _ 



S TOP and think a minutE. What 
built the pyramids? What devel- 
oped the modem itQ-ebory sky- 
scraper ? What is responsible for every 
great invention ever conceived? What 
built fiockfcllcr'a, Morgan’s, Carnegie’s 
— every great fnrtune ? What is the 
keynote of every Individual success 
of your success ? 

Three magic words toll the atory, 
" Power of WilL” Human wilt power 
has been the motive force behind every 
KTcat accomplishment since the world 
began. Without trained will power fib 
nun ran achieve greatness, yet every 
man living can have an indexible will. 

How to Train the Will 

Everyone knows what can be -ac-cvurpl Mi ed 
hy csKr-clsiriK the am in. Our whnln r-di.iE,n- 
tkmaLsyutein is founded upon the theory that 
bfait rim he develops:! in proportion tp the 
innnim* j?f EntclUgant racreia* and use to 
which it is pot, 

Foryeflra sc-leaiiafca lta vb known thattbeasine 
is true ot the will -that the will cnci l>.- ntnrin 
indonnLaklobv i ci t el3 i lie n t e.v.! r £ i -v ;nd i£it 

Tbfl tfsuhle Iia* tx-an iliat until nwrooiw 
h;es ever deviKed thc-ir aitentim tp the cultiva- 
tion of the wilL And since we have neveT 
hnfp taintht irt hw ii, most ■ntf us tUnnt know 

bow. kc tluii: aloiiif e:in-iriii|i oul otber 
people's vrilhi simply b«suise pur own will h.:iv 
berciiEBacK'cJWKl amlduiaitnit from lackul use, 

H »u Aoiibf kwp yawr arm In Hilinsr fpr 
IWQ yearfl tt would beeorne: powerless li> ld£t -i 
s-poon -the aitt is truest the will — it bennmesi 
no-werE^Sr tfl wrv* Ua awnei 1 tnnipJy from lat 
of use. 



Power of WiU 



ff 



lljf tlit Ei'tftl HiubtbJL Fr u U.k i Mi i n :i ir. u II ulI'Lcm'L., 
t 1 E . J » . -i-i 1 1 ■ i *- 1 > tail Ei ii rr.nkK triilb mi'll l*vu Jiiih -ui 
iLi'iijrli' ilh ■Iiliiii h. Hi- n^-ci, .i ptfisprc— i« I ht* li rv.l 
ihnrrrnHN <WDGH0 111 *111 IlllfllTlg WinfT*|Ti*il . 

i ■ li bnH**l on a, moat unifoiiUiL n tl iniw Lit cHit Hill 
In buniiJD halli^A. Vrl iiTul 1 ;- -i i’., ill llu -2H-Jk*iM- 
j i lL L I n !■ --muj ir *i “illrn — i ■ — i in j 1 1 Ih h I anjrivnv 

in xi :ir-,iLinrin=iil ikimi iirvfi hp-jilt- til# prlllQiP’lH 

iiii-rhmln nail naLfefl *ui 4nwri wlrfes nralccabl* 
MwuJja lusuii* Cram tbu -icmfL 



Over SOjOOO Users 

“ PsiBiHT nf W|]l hn« nlrsu-clj IikI-|hh 3- mrHT 
I>tHipiu pnwpl iv|s)i|IIH bi ruavtii'r nip(le ' ir,- 
..r nn v kjpn in tlie wnrld. dvi-lv mtui i» J ■! Ajrw l^'n, 
li. UehIwvi SnpreBP Otrnrt Jiurtlc* TuTkeri W'b 
TEilk KiuLfc ci-U. K. t'lilnv^e Aipi'iHMviuri LL«it. 
Rm. SThKkLvIl. or Sftwfai. Oiineml Mnnnpve 

Cli rii-.tHHi -:i 'rf tVi'l I , Fhium tlx|iK™ LVk J AhiL J V' ■ 1 - 
in ftrilHrt Jvn i , i . 1 1 Fl t i tl ; TL Hl_ F" j 111 '. 1 JjrmrLi. bftW Vk-i’- 
1'n^n, ^r± jtetRl tkiruEnJiitiiib CVli Uraoat ElL'i I' ll'lhjl. 
Arft Attfr Qeo*! vi F- H-, rjii! ILtOMl If :Ii,.mi. 

OChiiP : 1 1 1 L" L-F> t'.i L Piun like thvra k«rf vii- I'lL Ljn ;r 
II.-hS h' 4lf L|uh ^ rc i l". eplk. 

A Veritable Coda™d 

I'll-,- ii* r- i>f " FfHMT'Vf Wnr - “ ii nf i- yu :t 
fWhln If Kjw |'ii 1 li'il, uirlS OUt -af tllf- fellWT "M jm* 
rbiirn fin i In* r -i.il i.i p*- 'l£-r- --j|*i-: i iiil ■ kii. .» ■«- -= r -isiH 
■Oil* 111 Cl I riii-n tiHjfQITnniV drink uni utLnir Tka'ii pU- 
irv.i-LuTfpi zi :»;Lil It, h m hoLpcH nmiraKQiipicklliWA lUiil 
nvirviiiMiiiwH- CUU«J| tbiJUIUlpli I’pf Btfik mqjU 1 W+*I1 - 
|t hiij* tmauTanDinil iiilI i ui |'h_ TTi*L'ii|(L a lf*Ti"«*pnri , !l 
fvi-.riie lllt-4 'io^nLii «tLre|| ii« rwiirinJiituN tiltTlI^-'i WltlL 

tLn Jny cit Jgflnt?— it Jhtw ^amhlwl iHiniiSn wbn luul njii Jt 
n inliJ f 



ilawfi 



ih-n nf s 



p-i in null tkniLUHil iv-'H 
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ii. uil Vi ■in*.' si V]|D bJkd tu rniP'l fnifii Uitfuf life pilT- 

ixw A ml ui vim ill. IU. lilt' i^mruii nmfldmM E4l 

ImUri nx.ntr -li hj.-> ivm ^ r*vL fall llJ’Ira i n iin**ini*i*i 
I nto I CO « 7 ii — LL Ilu OB-Olrisd. ITini.MHHr' I 



I ben* Imiw i-n iih- till' iHiTOrUlCf nlnwljr illl 

Homrii sunre N'llmn ■Tnrr**. Tmiiii idq cM ilIcum. m«i 
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lir. 1 1 ulil.-ri-k r - nn^-lf f‘.«r Jiiij I ft rnc wtr*ui|*Llif ii mu 
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ifnuitiwb tri'U|H94j ! -C *fli ieTi*rr.i , n I . 
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“The 1 j A uE Cjrcjt Thinking. 
tiiE I -'SUE irarsscr i:n ulilrli “ rli 

QBWifl. 

ftfalVM ilrvdijp JiijJi tiril pnvpy. 
Uiit In liilnk "rail urPHW ' -inv 
luTdicr. 

in iIipcw tlw ml M Ibpj drlft*- 

a! -r . '.'Jiilruil‘il. i. - .- : F-'ha.*: i ■. c 

ISla-VriT- 

C^-:j .--.I llrr-i-rlr.r .5 
MiiFlCAik-'CfiinjtiHw. 

tllr pwTcrili'C-jei- 
muiLLtc t'hiiikinjr. Hcxaialna 1 . 
AniLpk 

BCuft- m inquire IK* t%J|| -n| Ct€»- 
if-fR Wilnj 

2l - ' or i > .■ nil nualaW. tfrurfi in 
li';u|ilili 

Cr-i*? Iij iliirr Ir’-n t3x inlml ill 
iir.ii rli nrrie l'Im-- nylir- 

Kl .^10 In||pw 4Iiy UHBor 

vll\ %cCU_ : I'>w, 

fcLuw In itevrlD^i Jl-ribimir y 
E r n n ■ in hiriillr^ ilir ailml IxiEZr-ra- 
tirr- T>:- Ihr. 

Ilit>M:r-i "I Esi.Ulny Hind Fq***' 
EEurribe WfU b nuilc bu- jlL 
r T riw lu iatt T-isur H lli. 

E[nnr i ! : i=nri^ lA'Vil li 7ilne!rr nl 

IWIr. 

The Eh i PH 1 1 1 >i pJjfa u E "VF II I Ttfllfl I H h 
| h fi'^c ^[cthjjib fur ikHelUpliiu 



Will- 



3 Lt-i ct£L„ etc.. 

Jt rmfiMt flwt i>/ 

..'iii'cn^T wrrii? 
. i i LL&r." fftf/A f i 
^A'l* 



P ELTON PUHLESH1NG CO. 
53 Peltpii Aldr-i M-v- Jvn n Cp,ii il. 




t- 

r <fii1 mr n rnnir «a 
■ P-Dxtt i-r Will ' ' whh- 
cii i'TdFrc. I tyrtt v- rrr,^ 
f !,,.U rcrij.il Ibc Liauk in i 
djyi. 
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Be a Signal Engineer 

Tilt' proleuuiafl tri SignAl BngJlUHjrlng: Is ™dy in. its 
infancy. Mrcne non are nerdcd. At Elie present 
lime, ecartely more than 25 ^ of tlw lailmnds are 
tTj ripped with anion-inf ic electric block riKnalr. WemuSL 
find more Sibti^I Engineers to su peri mend the installa- 
lion u? the new uytfLem* and the i:ui M'ii'naiM.T Of 1 1n; OIX'B 
flint n re .si roniiv installed, ELLi nmnry b being paid. You 
tail Ret m-f kind til jusIrutliOti you need IQ hoW (JPO 
(i{ th^ bin jobs Ln your own homo— d urine your spare 
Hint. Send Lhe coupon now tor die big new book on 
Signal Engineering. Find out haw you can be the boir 
nnd Lbemnr who frets the fat papMMlopfc Write twin?. 



Earn $2,500 a Year 

Yes, tlint is whnt your Minty will he when you. are a 
fall fledged Siifttti Engineer, a yefif to ftnrtr 

Many men making much more than cli.it. Even -while 
y-in i me leflrrii?ui you cun hold one <A the pOriil IwlS under 
A blyiial Emd'iev yvy iriK you A liand&cnriC: s-iktr V . Here 
If yew opportunity. Be ine nan who tells- the -oiTitr tel- 

luhhM Wi'iiiLt I :i |Lti, Sciid 133 LIil- Tice ciksih -ii Sun E i ill I'lir'.Li: LliirS-.. 

MORE ME N 
NEEDED 



two big rorr 

m Firms r 



OUTFITS 

^-aTipIma Signal E nclnrca'a 
O iirti ansi Cnmpiwt !>«*«■ 
IllUl'l fulfil U i»Cfl -i f 
ntniulrtHy fart Di .MIrhrnf. 
Till- Kraiirr+ir'j 
bT a (HnULMra- 



■ Uuilif rmulila 
rulraul P'» , .im 



"AW.t lE-T-ITBllW. CtJAPIPUfJ-ttr 

d n v I nr am Iru i>«q Ca .T n U« ri . 
Unvinr fc-'ird. IrnrHlsw. aLc.. 
air Actual v vow I car WpPnJ- 
rrifnlj. Ob ihh rr*'f ■vrt4«1 
■■Bit Ei*m E-ri 1 ]■■ y-M M«* 
luLalr Irrv. br»ia U«p 



Rdniitu-ilA art r: i ri£L£. nil ^ 

Linking SiiC t> 'iii i'cLcsit SIhTiTiL 

Ejipneera. Then; are iwe 

fnn-th iirrn l-i nil i£ic pca^k-nh. 

Thn.-unH^ .m:l iJniivAmU c-j Kiln 
td WKlS apr ri»w Svlnj (WliVfO 
villi uilulnaiiC -iK Kltf" 

lull Lxirinetn ire Erccd^J lu Mipcr- 
ln:r 3-1 ebc wurfc. Melt acw 
H rlcira*. will Ik g|kh, And 
thorn nr* no man to tak-a 

Diflf". Elecivfc BIethJ Engli.- 
■rcrniH i&uur L'l lilt IimH IM-JEuL-* 

Ing ui |i r-i: Sx- • nv. As ■* r d 1 1 r ■»■ ■ : I 
n _i n y i - 1 trsirl From e-rwvifc In 
tfrwr. I'm r.ns h* fcbc nnn Ythii knuvx. You «, m l>r |Ik nim 
wrVi ii-lk ihn iiihp-r Irik* vTtJis ro ilu. Y'bj c.m In ihc un v’hu k f ’-■> 
Live S-j! iV«V +n'.'-pln|rf ..rid Irif-? CfiAA^iinailon. Here Ie ysuc duan. 

F L “" > fc Send the FREE Coupon 
for Big New Book 

t p«ii a vdm nm kM .YdrlrM* nn ihh 

OnipLriL uitj>-ii I lA III » UtflrnnciS 
.iil > «L>mJbd)r n:- oiiliiiL-unfe tl iiry kinil. 
iVr wall -> r.- ^nu :hc 1 1 i n new hi^m.l 

V iniiih: iKnVir^lv |w. Trill y-m jIE 
ihls iirii 1 iv_«r*’«i nif DK'tM- 



COUPON 

{ 3 p[iErimrut >£if \ 

Sian^lini 

R*n]!D3.]»IOW U^fi-nr. 

Ra^cupi'Md 5bb«i 
ClLic.n*sj, 111 . 

OEYrTLKXE?* - ! T'l«lr4« Haul W *lun. JH 
■nil iiEm-iiLiilvIv frin un.il ^itH- — l JL! , *= Oft 

pah! >-1111 r liaur dh« S-i^aiil mPtmai 
Aiwa fusil |i"rtii:i| li|.T» 

AJbi'iut your grri-Dt iput-l*! free % 

ir-uEfiE differ. It Id iljpC-ibeilv uiitlcr- % 

prUfciJ III lL 1 iiik jiiidi LLn'i nbliyuCiuziu 

h il.y kio.il, 4 



TUII CEll |£c; 1 1 1 1 ■ ■ iht 

Thr l>c-uk Th Srrc. Gd 
cans! jJdmei In .il -=ncc. 



Hama . 



A-ddrv »■ 



■■lii in 



BeparlniPPl ol 

Signaling 

* Ttuum SiriS 

V lMlD WIIhki Avr r 
Kd-niAL-.-J kltirt 

Voncautt 
^ Hl + 



a«* :. .Gcf-Ufinilan 1BBBJ 








LETTERING tin DESIGN 



Will pvr J F-al MbrJ w iWTiJ;i|Lm j«i In Lkr bofi- 

inrmaB srivlil. flfl r iniltwlf ll.iu il-Ii 1 ■■ip iCtidl tD hf • ■■“I ■ 

I riinj ut I 2 jiAi WjtLrf Ix Llrt At i r" uid nr«l|n^r in lb* 
Ilh'Elll'Ur At |Tvl 1,1 Irng* :K.«klB. Ie»mi iiii|ihl. rurl- 
p..i;,rj' p«.J id_.......xl. Uj ftudidEii ^H|MbEnt-> 

i» nn pill. FtriduJ HUdimd h lUIH I ".i- LHdEW BflT- 

l , EYka. l i rrnErE ,rwv rer p t}cr ruLorr em irtw 
Etc Ktm IknoleL !Hu. W «■[ full inJaTmiEwn. 

Thfs Rowing 3<ctio-al ol L»tfcMliv|f & ■> vi iu-n 
T>o 1&06 lugiid ididNd CLEVEkk^&i DM NY 



Learn the Auto Business 

Earn a Splendid Salary 

By prhcdcal e-KHNetrL-etse*? we train ™ti 
far Road pcaiticiD ns fiucamcihllci 
Milerfimii o.j chuuffvciT. 
Over ■!-(>?) urailLances arc eamui..E tiL? 
salaries. Complete train nut in -1 Mrtekfl.inelud- 
blix rii|-:...v.. jinvtinv *a r.->. iri'y nnl drlTUlB 
, snub iHiB-entimTs. Tu Itios ■■ lid. 

rwj: t.'t.w fir Ji-fr {JtAirif-JMit fill rf xrAtlHilcl 

Cleielanil AutOlriOlfllC Sclluol 

:m EUclldAve.. C 1 .EVEI.A.ND. ODID 



FREE—fncrease Your Income 

ft v AN UN ll£VEX.GPEfik 1 ‘HI H-’IT A II l.i: FIELD 
l.cirn Sh#w Card-Writing nml 
l^-lttelrn- We f urn ivh a reliable and 
i k.iiViii ah ecHjjsc. ahsatately fiMw, cr> 
iptP.Hj.WP A Let) A l:n I cj n J , if yi^U Plir» 
chaw an apwrtment to- use whll* 
jiTHj:LLeici(t- Foetlcirtat-s tar- fttamr, 

H iJnOhr & . |w„ llwpr K, Infill fitter PT.E^ 



Get A Government 
Civil Service Position 



A jab with. UnrfeSnm unrler Civ il SU'iwiiic 
■prrrtKLtiuiL raears eraivl-i>ynierlL lurlile with 
pta'd ih on horir-i. |'k**nnt THitk, mi 1 

VKHlIuiiH UIL'I Chi' Lhil JIYIi irilLjji'l 

,ciur | : i . 1 n iruturl., IiihiiLUimC liiiii-hilrluird I inn. h 

Pott orric*. Nall^jT M-.ai. Ruml Car Hif . 

Cut Lu-ni - thtimal Hivunui iOd athor 
■unlnillau urn bnlnji lidd Jill |b| tlm*. 

IFidi'k Ln Amrriiu ciliicn IH fc n w. wc Lin trip 
Vviitf Old cl :lim fSilil |iilrl. C'CJ f l [ilJR hrDOkBfl G#IIe 

T-:«» T-oii-csn ppppirs- lor "tHins- uadfer ptfTvflil 

■-IHUII *L i l ol [vrilrCT L ! . S CiTlI StTh-iCC Sc'IlKJrf'- I- lUlllilKT — 

3 riain "Ik- knuvi p>Ld ■•* hu« itau- lr?Ijc ii r-t y---ur -;!ia|K4j1. 

Wrlla stdiy lor t-acAlie. Ufa Rm-, riTic-jt qHIfiUh. 

pattjebson Civil service School 

lfl3 Irvin* PUce ROCHESTER, N. Y. 



LEARN WATCH REPAIRING 



|Ij« 3 virrhiulcff — y iy i r.in Inn -tliiB |Biinlii m ir.uk Itv 
in .1 bpw we+i ■: ’.e tout -iin limr.* fiy ■O’k; 
DtS^mi Own Aftflf ¥d« CMiHnt iIwchibe- y=u 

Yrfl bi« a wakh bum A I" Z. Yn " 11 1 IfeW :USI wmasf 

tt,c in ikcr is E 3 *l h'JT L'j repdir one, "When Ylrit; htuUiuw 
Tim Till I-: a iimctical n-^zliiiiiiisci iitJ fcimjcct mil 
rc- ii|iP”*m in fill uf ^naiilca_ I'inidlifa tar iikjt 
[rqr|i)Wfli 

M Ip IP l #T! hd, ll-fis Jill I>I lillfi nf IfT-ip. 

T1IE DeSLL.MH WATCII SCHOOL 

33 I’erry -5ire*i ATTICA. INDIANA 




not STAMMER 



MV toblt, 11 ' Huit Swp E*>maiirinB , ‘— ■ irMr^H-cn J ' SckmlM 
'I lltlhr FHYlblr Tnlnlnf " Jwbncil nn 3 rlrrulu- llbnr- 
ururr FHF.F. M. t-- y„ a . d Th= hdb 

S^h-KlSsr »u.'i:ikci:>. 1*1* Brnu* 5t., C4H.L.AN D . CAL- 




1 1 1 J-IJL I- -f 



Be an Auctioneer 



Travel over the cannery and 
make bijr mnriey, Nn nthtr 
ppyresaidn can L>t learni'd 
sft nuicWy, (hat will pny as ha|( wajr«. Write today far 
Uvlia! [H»|i>aiui nl I lonir "Vij'lv CwlfSt-. MwifllMlhr J,rnn3 SP"* 

Missouri Ancliui SdimL w 



1 US AH H.t.llHTRlTOlL 

Yr aiill iCTr 1-3 fop Mint- 

xnqv a# >J n*»*L^Dwwi 
SmiI kt LatiluE 
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YOU Can Make 



This Big Jump! 



Yes, you! Ko matter who you 
are or where you live* we can 
show you how to quickly rise from 
an obscure position to power* 
independence and big salary- 
Here m without doubt the great* 
est opportunity ever ott ered you to enter 
n vocation with almost unlimited poati- 
Inlities of future auccess and pro&peilty^ 
A new, ujicrn wded field nf opportunities 
has jtiat been opened to ambitious men 
everywhere, If you ftre holding down u 
smaiJ nob with Email wapea and no 
posaibiiiiifiE of future advancement, doa h t 
bo discouraged— don't remain in it— 

Become a 



TRAFFIC EXPERT 
Weekly 



TRAFFIC EXPERT 

Command a Position of Power and Prosperity! 



BetetjUr enacted imllHiari stid ■Inter* t*t$ ( 4 mmer«« 
r-cunLirmiin uvi ririMiini thi -5 (Trent tic 1 * »tirn— 
httVfl nMc«HHi Uitvd trained spnct&ibiTa whn knnw Tiuw 
ta Route Ship&tMlIi tQ Cilbl-Hin ^bnrSi^rt Milen-Ee. 
(juLcki^L DclLii^ ri* LowejEKa.lt*. Lire cull ip pen 



spit *Ai! rrus.il a new need trained Traffic Expert* and 
cr^tf-l positions ara open, with 
siLirlt-j tit 43 S- to EM weekly. Tim Traffic Expert ia 
KO.S-H — Nat UtiuBtl hi: can advance to hip executive 
position* a £ pewer,. Weil Lb, influeiictl ftnd, dketiLly, 



We Train You By MAIL 



No twaM-jr “What vonr vrork now— no ruttar w 1 ■ b 
your nee, bnw Ions hoilTfl. I10W Small four pav 
or -.vhiLt yoiirHHLiiMH.lioa. if jfou can rend end write 
inU'llijfvntlr— the LoSille Intcrataui Ctiinr'iii.'ri'iA 
course wiLl team yon sup^tfy it born* in yvut * para 



t! rr.fi ta n'-mhf y f'ira ti#r pinci i ion uH Trmjflc Matinger. 
TbeCOIt M firmll— P^TunnC- to tu.it yala. 

Our method in simple, (KrbnUp&l. tjiivrtnntb ’-tbn 
wt'irk nf flirfiin of AoitpScii'n jjre»Le«t Traffic Exp-crts, 
Anjone with lratrlLifc*MS* can ulliIcIIs wwitfflf If, 
Th* imw *1 for Traffic Expwt) h 
right new. fur (rofttwr than tie 
aalijilj". If von arc ambitfaua to 

incrriiAe your loeurrifl ftrui inlly- 



NEW JOBS OPEN 

■ench now laths time to let ns hrcin r-wirinjiitK Foil ttir tliU hierftd™ voenthm. I inn t think you cnti'b 
Kara— me ahew you fmi Lime *<■■:. nn-rmw ii. l-.v ilm evidence nr vlu> were in the name position 

w _r"M in In n«f, Itemkenbe*,, im ars tfifc htVMtfl! KutriialMl University in America.— a jrowerfuK 
relish Lc lanUUttlvrk, Vr o make ru clii iilj ive cannnt prove. 

10 Years' Promotion in One 

Ti 7 a'iLftpLr&Tit.i'! h*»k— bourn n 



TfiaiLiekiiTiLi: book— Ltaro about- the weiKterfiil 
epportaaides silfanifcd TrsJTSc Kxjurrtu with LftSfrlta truinraig-HW boW It U for u.i tn jf 
miuklify yem fop Chain- kreat vocadon with iti pawer F biff Encotn-a mod fudefrtmdmt fob or** -W 



ACT NOW 

number we help you— make it rauy for veu, 
pcnit-iT-c proof. Send, nn tnuiMy— everything ia free. 

USall; Entension University, Dept, C -470 Oucago, 111 . J 



Euteiuiar 1 
Uun^vilr, 

ne T i.t..C-*J 0 | 



Don’t put it otT — don't t* PH-tUflcd 
witti ft (mil Je5>, EjmaLl jrate pn)f 
EmaLI ffoSartcs— offer nu tii>»ilnu-- j- 
Iti.#* tor MrJ:c up i‘wsr ^ 

mind iww to wins ucceioi- Kc- ft 

flmd the cooron nt pnoc fuff * 1^.^::* ti^inr-n^ ilu> i™» 

r of “lO Yewa^bnnacitinnin Ocan' F . 



f lb. 

Send Tree pnur kboul I 
elorUtle* ivjw. titno to ■ 



tic* IKIW ;>|h:ii to 
me ETPEKT3 WLlJb | 



AiMcch......,,.. 



U<r. 



,5 tut*, 



ri/ju-ta .Ut'ji f iorv Fopulur J/ Cl .ti Lf n I 
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* Complete Set of 
Drawing Instruments 

Yes, I will give you this complete 
set of drawing instruments abso- 
lutely free. They are regular working in- 
stnimcnls^thE kind I use myself and they 
<Iu not cost you a penny. And besides the 
instruments in this exquisite plush lined 
Leather cni£. 1 will jive ysu Jihs Cutely free n £ 0*25 
Inch draw ms i>i-,rrl , a Si Inch T-sqiipr^.n 13 inch rule, 
a :j;ipLyof drawing paper. two [ itdmtLtS anils h'rtnfh 
curve. fk’nciU.-nrnMra, thumb taclca, etc., etc. A Km- 
pU'l & d rtUfcem.fi Cl's workiriK uutfit. And. I jtite it totbe 
meu v-'k-if net iiij' pCL'sor.nl instruction absolutely tree. 



Be a Draftsman! 

Draw $125 to $175 Per Month 

There is an urgent demand for skilled draftsmen. Companies are 
issuing calls every day for men to fill positions paying from $125.00 to 
$17E>.00 per month. Work is light* pleasant and profitable. 

Chief Draftsman You Personally 

I am Chief Draftsman of a large and well known firm, I have been doing the 
highest paying expert. drafting work for a quarter of a century and 1 know just 

1 he kind or training chut is demanded 1 rom men who get the big salaries. 1 will give you personal 
instruction, deal individually with you and give you up-to-date, practical, working' plana just as your 
ability and advancement require, 1 train you by giving you actual work — practical work, the kind 
that you must be able to do in order to hold permanent, big paying positions. I give you my individual 
instruction. If your work is right, I will advance you rapidly. If it. is wrong, I will show you where; 

“ d Write today without fail 



an export draftsman 



Pay as You Wish I 



What I want is the RIGHT KIND of men. 
Don't bother about expense. I will give you 

the working oil tilt free if you net in at Once, I charge a very small fee for tr-aLnLngyou to be an experienced 
draftsman. You can pay the small cost as suits you best. My object is to develop experienced draftsmen. 



Chief Draftsman Dobc 
Engineer'!. Equipment Go. 
DLt. Llf3 Ctiicaan, 111, 

Without any roblLjfatkm. oil me »-hat3i> 
ever, pleisemaij yntr bixiit ” &jcc?r-«- 
fttl I>raicaciiJinshLp" and full particular; 

of your liberal 'r^rwraJ [nsiriiCLicin ' 1 

offer to a few ntudttnta, It is under- 

k; iVh-j that 1 am □blStfaiUd lil no way 
■whatever. 



"1 Send, the Coupon for 
j My Big New Book 



Put your name and address on the free coupon or 
a letter or a post card and send It to me today. 1 



uian'a Working Ojuftt , r 

a b-1 Lent Lon# or he? kind In vending fn in 



HIM iun- 
■ wncon. . Goi Ln Hue- 



-Name. 



... yu H . .. 

jdbim-lu^ly ( t * if., You 

ajr kind, in Kmdink fn the- Mnc»n_ G._ - 

now for ii bis T 1 & y I na p^rlt Ins. i he* bonk lu-J fnl L port!e> 

UIATh Gf LliOi x|p#Mf!iAL siffrF Iri Ulfi dm itujpL Wf-JU C/vluj*— ciiln*. 

Chief Draftsman Dobe 

£*Tstn*«'* C^l;Iijiillji'L C*.. Ine,. Di*-. | Ul , CHICAGO, H 



'non: 



atari 



■hTlI-lUVjlN.. 
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CLASSIFIED ADVERTISEMENTS 



Wfl to prove 

tin nt a cLuiified ad in {licit 

coLucani wil] find a, buyer 
f«r elniott anythine which 

can he mid- Doubtlus yuu 
hsvc some article uf valw? 
to IDRlt ™« *lw Tvhicli you 
hd lonjtr ntti Why but 
tUTii it ifito mono y ; 



Advertise identi In till* ovuEtuiL, IS ctiii jinr word, each Liii-crLi-un, mini main 
10 wnTdl-. In To iljAliPr ado be in* imortMl Lundvf jiVirirnT clw- 

Lfit-d licdd in tbs Aji-j-iL iuuc, urjpr mini irnirh Ihil offje A jwji Jmbmr tli-VD 
March loli 



J ’Uf -II S !l r JJlUtfLj -JrdL', C lli lit. 

fTeuiy*wen.- I'll jytJiLMiMaui/iriiriiU!,^^ frprr.. m are pUatsA Iff a^vhe ra™ 

Mil j! ■pj.iiynir .iJaflYDil.Uif t* tKe heat iHAdrimi n-c tiro ncu iurfito fbr .rt Ari- 

Ji«f 'idcerting-no. Wo Jbnp a rertr «t rrfut Om 0 lJii tin hi of tti* nrfmrn-r /iljdj uiltiur njfr-Fr- 
wnd Jlni fbaf (* /icr #-*** of tt>€ fnquErCe* rtiwtv^l KAnviitfit /Vjililai* J/ix-Annu-x 

rii.ni EkEm UTvJtrv. Timr HKirfrrr IK' *0 CLF 1 (A P Jlrh C.i C (tfiil! 4j/ AmexU^UH, J ' l .' i I r 

JHir- lie, anrJ l_r t hey ill-i- aAirirFil i if ti .iijwj jit iFiyjH, iAcy rtil'J JiLiKelULIfi rrrp-Ju, ji'fl flTi ii’fSir 
Me I'kLiri.ned ralvMnt-e/'ji-rFiml Ji-u’jii.' K,J j* .'.-J d i ^ i j-q ■: i n -o , irrtif m-jK'i'tliM PupnLl.-ir UrcAanfe* 
tc Be the hi*U tat' hang. M"e icJ;V (A To AjwfttTb U i'MikuI inlrnllent ra JSntier. but ipr 
SrH ("<?<• nplb Thit etiLweole fiiv #b<vrj> r «in-l rJnir il A r- .i i r.- 4 ■ =- rmfA w H«-rJkrh.|i i>..( ilto nurh 

IVt-p ivsiurr, 

Tim NATIONAL TTFXWE1 TER EXCBaN I? Z. 'fa* r 



A*in MOBILES 



FORD t'y]L»n]bre rthlMhl, nil'll WjUl I 
im.iralie piil.V'i. 13 RUnth 1 '■'■r‘,HL 1 1 1 1 --k , ■■ 
"_ihL:i|tl. CW uf oamplrib JnU, 13!. lOe- 
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IF >OS Hilly WJT|I l-P pirlmiaiu I - 1 1 -I L 
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In Bums 1 liyniiwcii-,lu, 1 ft.'. Uni- 

Pim Pluto. Hoi L 3 S. B-ip- I'm. _ 

ILYC 1 1 A?i(i K prody ptijliririlH -e-ILli imr 
hu'iiilkH fir hI'aI III JT ISm Pit' I elV h. 

Mf mlHTOlil]!, ]'li;, J -n 1 1 T r^Jid VFrehinflPj 

Ikiv 1 ? 0 . IT-eccl-m-. ImIIitik . 

V, M i'H -I 1 1 1 J -pifeh-xrilx Lti irjr i|iIl-ThIS,I 
• '.nil. Lje-zc i-IrruI.rUiE llir. AlemirerTiilp- 
lllr. W 11 II.J VMiU- Dili] ULduiipc, (MHialr. 
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Lp"h Iiri ll.j ixwtrxMia Mid (iiulili ll;n Jmt- 
e ! ~r, Ilf, iiiiflir I'ortl-nr Ore, DiiH'x r n-. 
H-VALi Plio+Ofl i if pi-iity glrlr; .liiimlvm xmL 

alilqpK He. r. r. Sun. Du., Ilurrls-c.. 

m ii-: . 

EJOHT juiMi'h fjacLjrdii Frnbiiii-Dillfiiriili. 
KxlkskHIhii ll'ir. 3 r . if. Eluik-lbi, L U |H ■ L I] L 1 1 

Rl.. fiin ffltflOi mi. 

IIEADTU-Ti, tlrls In " 3 ini |"r!il! 
I'vhk,." liBud-eLnted pfc«Mis. "true- cu n«- 
tiltu." RutHl ; I Lun fur CmiL bxi-l'liTi (dill 
Li?j'l anil iii'ir jl in ~L 1 zll.i il i-uLuk.'kllt rif 

' nil fwInftHliB' ' litHftH uLchirfH, imwlLlm, 
lit. l.iLlli A-Jileill. Y -m 2 ' ' I main r'- rf 
RurhnfX'jlImi piiul.l limed. WI]l 3 liIH.l ]V_bll <l|- 
|nc ['ll,. 1 ±L-C S nEll i 1 IrJJ-hiixi, I'll iLr-H H " - 
h mKIi Fjiiliinfi'. tlillilcen'a. Jc. FactiiL 

J-tayiiP . HXl'aTlIi;, S. J 

EETTEJt IliJIi Hi CfiHL’-j.-r Slnm. Tua Mil 
lljrlnrif. If 111 -.' r <3 mi p.uiiLir; ITia-t-in Lu.ii ■ml 

RepttuilKr S 1 o*ti f"r pIThet tniaritr. Is™ 

nig. MHM 1 HWH 3 I. Mina. 

ffl pmm LQr. DilUcuUtr, 3 t. 

Ttylm Elnillurm. HVIlll L 'li rir^., I 'lnraHM 

TITi; nl. I rrlluVln |ia[i 3 hi fjilb. 3 llli r 

riTtlgii mra-hen, 'liv. '■ItrtfyleB." Ferry, 

fail. 

ffim Art I'nilcBnls. :i-L 0 e; lD-Hc. 

KltUiin. I'a , L'TiiI I'JluCl- It . 1 . 

SEA S ■ KATI .Vr| Mli iTfc— i .hjb*— lttkUtW.i I. 

lu •iriuibri- MT jihote^nph, Me. Nut a. jirlisi 
but ill xiLiliL L-Xlrtllmltv J'lmlOfiriplL A. 
It ill I ■; i ^ LTI IK II I 1 1 1 . IJmnLx, Sill, 

UESlItULSJlTn in [Mil Jm^hllllilj .ill.-. 

ririfle Dun] Kgi-lipiiai 1 - iftyn ■'it a nr. wiidi, 

FOifTCAHl iB. L'lie JKT l.flilO up i pfd- 

liililk mOitr lu ..tdii l*. 4 jiill.lli I If 1 1 . HLL'IJ 

IHjstTl. I.TiriUVi-ll War ranl.i. J M fur Jill- 

1 ‘arrleulkri frfe. or He FrliiiH j. fcuut-ft ct 
MnlMpliA. CTCU Dim. . 3112 LifUntlllM- AM... 

-f ■ 

tiUK is»u Frmuliiru'i lYurkl'i Fair— S 
tolirfhl p«hwti 1 j. 1 >H- JImiiijLi. 13 H J-ai/N:- 

> 11 1 1 iill n'l Sga rt rillmt u. 

Al(T I'lWS. Itarr Impirttdl ilmjijll, san- 

V i <3 iii'd c-araLrmr. lfts. Hjtriril Jfitishy Co,, 
■■tUiitft, IL I. 

lH.ii ' E- l f-i ji ■. An fc'i" : '=,iiii;i.i- "i '. I'll' 

I'.Il : hill. i, L 3 il f! lulifi 4 % , : l'i .'. jj, A j|. .. .u . 

V 1 rh - 

llEtlflVi] i'« 4 - Cud! rrrrm LTi.fTU.!-rfii. 
Jrdii iiur iT'llj. Pluto. Ml-trI lie. II. 3. 

Ti i-J. 1 i'., Dfmitiir, ImlLliiii. 

l'lliJTriii — F#itrtll■Ll^^I , piih^H^. Ip 

f'r. t>ulT. FT LM H"un. LMruni. 

.Lit L" I'liuLfm. Ii il.. I > . . 1 . 1 1 1 . I uiiili, l_*lr- 

1 -u.ijr fr-w, -Ui 4 Jllw. tv ill ^fcr. Minn, 

JIM: Ll' i .1 my id urritr ,r lJHiii.:-j. r ' HLiiin 

ItillM cix- 1 . tMl rll|.>. ___ 

£1 .Ji.mHI.dLTKtl IlLjb Drmilr I'ilhI L'mnh, 
Lllr tin Mill Rili-i I'll, i I j'.-illi 1 1 1 1 n i Ll , 

With., 

I'Uinr.lldfl ruilir.L fr.'Qi KTitft. KqxMLikDD 
In yi-ur iijii». Minp. l>itlar Ujepii. Alan. 

Fujilar. Mem . 

!1 UIITERBKT Ftoili-ardfl, ItDlUll', 
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liiEre-tau liamm Inlfrwt. A -n-niuJrt^L 0"l- 
ipcIJnn "f 3. 1.1U0 eari-wni TipraduittiJ Trim 
Ibf iK-irspipcr-i ti tlU L'jlhiK.1 R.-IICCC, L'ln- 
i.lu, Mi-Llnr, DUhO Jllil Ibi rilln :-f Mill 

-TJlil WurUl. 1 13 H kiHii mailt- I'X I’a rl :.-i-k 

Uiaanrir fr-RDi mnrp Iban wit- IninrtMil in J 
flNy thuu-aanil puiilhbfil L-Liiemihn, jr..l. 
'>1UTi;l lu ill dilftLll: LImL iJiIj-lIiIm ciiikS-, arn 
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-rhfh. uliLiiiwiih'. Ltr. flillifartliOH M IHOMt 
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PEIOT4jf!ABDa— ICillJ lull, drill Lll->UmlTid 
phHh:«r:iUli irirl I'-JLill hi iaillH |E1 <t‘jt Jfir 

P-r mrn-tiiiirv i-n-irrriltlnfli. IJlUtyahlltoi to- 
tlttltji ind if. lli ji|i; ■ i-:. stTid £ur frtr Binuik 
I'lTil, ■ ■ Jm ■: 1 1 Lt lELili.." dl d fitted IlM. StHil 
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AEltl SiHir Mlilrm ImuIim:iIh nillllvil til yi'llF 
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iv. Ijhn flt.. thlrano, 

FLtiM H -JtftMpr-d. ite. IYIiilh. J.' up. 
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r.'iiii'iiiir. I rdf ciliBrlMi-e. Hi an Cltr. »■>. 
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T ii ij r [ill Ii- TliiliLvtP- Jjlirlj'i WIiLiIhh, 

■1 liMM-.n iHl-f. Ml . Smut I hnai'ji. f ii [ir, 

Flirt H-all- l'S?LHr SLililIn Fluid L 
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Hliry - Dalhfim. Fail Itlvrr, !l a->. _ 

riFll.CiHR riiritoarjp>lr To., ‘-ILr IJiltuir, 
Hr. Daub, K1i.mil Iliulptuiftt lit .lrj.mrlr-3.. 
Prlr.lK ibzf.li, it firi; lu 

fio E-aph. Ill'll Ills'.; dfrelofreil. Ilk. Silliil 
1'ir -prlecii dioJ free euirpun. 
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liifi*1. Impat (ijlLTHllHsl |n. jr_l liF ilipporUnjC 
llxili .IfliL I-J.-Ic.ilfia. Will . 1 1 . 1 1 : x I 

-nlth l-*o rnuT ilhiMirarwl twldti. ,J Kla.t- 
IliUI llietopjchr" fa Mu. D HL flmRJi 
A Hunn I'll, Ailfl PnLligd (imn: Aid-., CliL 

■•’■lev. [Ii. 

ItAl.AIMillMK.Vr^, Sxl-:-. Mr. [I||I Bfc-; 
10130. f5c: httpld Idu Mlrn: -niB .1 tr-'rohrirerl. 
i:,i alii', Hei celnri iiO !'.- (hujIIut. Ip. 
it'll r'k ijiiHEi'ii liviL. Ilf 1'Llfd Clft., M, mail. 
V T. 
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Jc>]iliiOn F d ^"U-1||>. Otwp> r Y. 



HAVE Yrti l i'j iihtji 1 IVrJLt Iw 
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CAlfEltAR, c:tHil«. rtdlu, FI Im Iii-ir, 
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■nr. Wonderful tAtijuUn IJ Jl Llati. Mew- 
irk Plidi o jjijpulr On. .Scnurk. S— li xm-y. 

FJ I.Mfl dCTdluptil free ; prLuld of MM- 4 & r 
Tiill li'tn II,:. ii 2 r{ pjphl il-t'il GIImr lire ay I . 
4 'Lro im a i rial. Pu-rttta PJihid 4.U, . lHunin- 
llphl. Xctz. 

5>D1SAK ir. 1 1 e iJi-relupcit 10c, PlriBrey Hr.- 
liliid f! 'iX-l l, lit |am aLajf. -fc. .Simu ilnxyjvr 
XJ>:I lirxie hulfyr. l.UUL K;..iiil:if. Wux|l|ir-- 
(iirtL Telia. 

i my. n'IL Mid ex.iiLii,*.-. ISinriLna 
i I'TOu.‘C'|ks, Tehuinciiu, ii| nuerMftri- 

CdniL'rtl, ttr. lEtrcim |Mt pint. Kal-.-i 
ft Mull. ffetteLuii, An. £4 Jntaii flt.. H™ 
VutTL IJ-IJI.JI lJkiI 111 i-jHl-a, 

t'“J IrSElH dettlC'-ptii I'.'e. Tit nlxra. PrtmlT 
W Srp sw-i'4, S'yh'i. AW-d*. le: 

l^l ifirihi, i«i- c] OX, IS flA dUlTLTlLertl d|-.d 
n'L-unreHi jft lioiirr *Npr teeulalnii E'id-i 
paid. Fiend ncgMitc* tor duniildn. i;Lmnl> 
('r'linm-iTlil I'bjiUi HIkiji, H.iLjnifn, SI nit 

I i]4l Money RltlcI gu llwidgrijaldic Eaiim-p 
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Il-«i. JmIQIv 2, LSnltpir, HA bml iOLh ^ t, . 

L hir ap|Ti. l>nnrtmP'lt F. 

H.lV Ei 1 1 1 ' "r >Ai I'luiLii I'uii'C r r I ' 1 1 1 rxrCHr. 
l'r--|i> Id. *' Enrt:m1i|- - |iit , I H|ixikl.iiH -onu 
lly no- oITik cmILiIiL jreper -p-r*5eti«, qultk 
pjInrDiE dure]' 'till tii*j-- Moiety hi.h fi±: • 

X 1 1 LrfJi, Rni,it ElSo fir 3 ^odPP yaoPklSt Or flti 

o|»er jnieu Hit nnd full eilrtortloui. 1‘tiMo 
I'rmh'.'li cd.. licpr. J, <104 La SalLe Ur., 

CtolEHUi 

SS'nT -. i- > ii.ii-l I . i I ■ . j- l-,:hl 

lAllLia Lb'l 4 ‘xai'F f xi. Ftnild full dsKTlDl lOn 
:il ml me Iiiitil; rr-lro. 4 linerM CirhUIEetL 
In. Lmi Lti cm* .dree ].*S3. 1'iirirL Utt-ro ils. 
Dent. If, 1041 W. llBdlKn i hi.. Fblrajo, 
ItULb F11 b 4lcyeluped r IDu * roll. Firti 
pte Kieh: f 'i Lilli, Elruaufr*.. it ■ Ii. jii. :;ar 
hhiI Pint ( jcrii. Sr epph. work jeiurntd 
aryt liar. IVnl.nce paid. Ii iLk Flltt Fltt- 
I -i Mi it rp,, 1L3 siE-reliBitld BUiEaii. fli, IxmlA 
liilta.ik Kllnra Irevelrapi.d. | [a; pa ml], 
nni lire IT'-ftm Dilenik4i ulr L 3i sixlt m-- 
II.T-: F rio.lv J'.tir lx. ILsrL 
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dera. FrtBdi. 2!4 xuh 11, asixm. an: us 
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ILHrtSD new 14.LJ nimLel Motliicnnh plt- 
ruTC mielilne; eml 5210, will ntir i.-i giiirk 
•3'yrl f. - fl’.l. |- n: I Kli'lx-'r, l.liirnln. j ji 

liEr, iiinier HriUnj- Alorln^-Flcniiiv: 
Pint enth. J ■ I - ■ -T 3 7'y Idklie dr i-x 

perl in rt u l r, rx-r 1 1 a ry. WtiLi- f:t It», b H ii- 
li-t "lion I El ! i r 1 1 f Ifim-liiH 1 - P1i-|ryr& irii'.'i.' ' 
I.unclran riihflih hie CocupoDj, ]*-il2, L\i c.n 
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MilTEOM Jili-nirm liltia wikrif.iL Ytrs rxn 
n-TlI-n Ibf m. Wh Iturli year, 240 LTDerl- 
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In-rilH feet. AKiL SI. F. H-.h'.Hih. 4fll 

flhf rldtri Itil. . FialtdMn. 

X CL [.I J t.l -S T FI LI 13 d t ur ~ il taT plscl loilil 
you. n-rlin hr mi mpiTiin. A’ runner ece- 
■M-rlre tfLIItir , T Kf|k w-nh oiiLhcxdly. Rend 
fee imtf hookiti . ' 'lloa to Wtli* FhiA.y- 

plBT9. r ' UJtmrl 1EK4-0. Bur JII F, -Q, 

glifeJIttL 

#-‘■41 Tn II." irn i nr! -Mil: 
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T. 4 1 LTlhrifft. _ 
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"E accept mx-nujerLpti :1c bilj furm 
PFlIlciin fret; rc-IL tn iicflatriLudim. Qvlpk 
aLlm ; hEj pil i M . Uti*i"L ixdxEo ana on 
'■Inflci.x-tliillH,'- Fir, iVrl It- m. fl I r.Jy Fv 

•rialnn Do.. 1 !qi Ml Bmctliport. F>, 

"J!(WV (0 otUp nnd. TThwe Jtlt Fjkcu- 
n[d,fiu' r I’omiliii tnodtl nturiii-ki, Pr».-n 
_iii-. LoLciOElii Da, FMLIUi Sjmctryn. Hl'Ty 
I'll Ir a. it;. 

MS PR44KII S'lahtly — Marine Fho-m- 7 
IJuaLney; — imiH eapilil kmu jhu. lima Mi. 
tiirlrmi-i nneiUl. 'ftix-h you fiiriiixh tTtrv- 
ie-,iM j ILxliili J liiiiFi n. tl^ K_ a-dh !«,. 

i lileipr, Uept. 34. 



POPULAR MECHANICS ADVERTISING SECTION 



a 




' WFITF JJiiLLiik JTH-Llm' |W vUtL. 

All c-r ipira Mm?. kJnrmrpwjdtiKt r>m™ 
iiiir.Erffipary. Uvlilih ft*?. Atlis J'u.b- 

ildilntj ■: : II ■ J ao-l, H~jiiLllmi.il, Hlliky _ 

J14KK 1 Iiillipl-dir JJuLlilll I'kiur? i ?rn- 

ii* Ln 1 1 PiqjlMtui ri E-iii ImtrurtkieA i. i c ri 

bn mir li. -t,Li Amalrur M^vluiilm !S ■: . 4- 

t'illt dklalfcl JlltiMi. J!iil ||*nl in cWalrilrt. 
Wcrlls uf ?i03orni?iit i?.kh -r a - . I a |h:i nut 
:-*_L'Ji'.-;^ dKil L'J 5be lilirL. J'rlin; [If b> K 

■ ■ M L> :ir ■ ■1 iE|iuL I. ]\.|_mI:ii itrilitailidi Jtajk 

|i' L'i... '■ h. JilkhUs 1 ! Aft., fha'icj 

b(irj-]Uff I'WLur? lY.'rfc— .V Jarei tli-psn 
LiKk cnri-riiii ivcry pile* at dm uiMtlng 

ULCLYiTt, IL, PcQiLu:-I- : hiiiJ LIk IlnaLri In- 

tli-'Lif nnl/Fr Tur nlmnn uhL LmLrik'lian t" 

Llic tl eta iif wsnl... r# In dm liXB k« pit- 

mm ?.M. ]‘tjii- IS, j- ^ c p u I . d . Ih-iiiilK? 

.\ I ■ 1 1 j : . 1 1 - h ll-aik I lip: , i: J. VI li-lil jan A,*V.. 

t.h'.rCEr.. _ 

Vi'alTB L linLocdl'.-.-. &S ««lt MuLhikl 
— T*'.nly TjCwiIik. IliuLitjilay urLIdiiH, Jar, 
r, JM jJiHTlt ITulr. ’ ' T"C -n-MII JiniYnilll. 
Ainrrk'an >'-JIjup fTii'!i, ;-j,rj'’iiiL J S'. Y. 



OWJS 4 bymlnfLy, H'tj -|'|| h i i L-n wtUd 

t'vnlnp if li'itni.-. -C-Teryi iil-i.i *"'=rnlOT«l 

Sd.r.'L MR 7 IIkEiI | ;.|||- tl JSSTll Id. Ilrevm 



TWELVE '.lull Him i iianinJ u iiliidU 
ii.d.11 ul :li I tijJi: .■-! ji : I”. “ : ■: In H|iirn lL: 7 .p 

“Lib :i ii'ir Ui'Llnn ri.iil [ “aMtEd 10 

miki IkU il j flu . l Tn.'.iidi, CTriilngj, Tim 



I 11 LK. li-V IL. f I'l A HlEJHil, iV.llllliy, 1 

mil iired-ln L|in lilrt yixc HvyrnEti (Sid 1 
ttk*. ritn ima' uart hd(hj n fsu.imt. 

I uLIL bliuir j-lmj him la ill rl ■ j ni id | Til ■. I L - 
urili'r Li: ■ MIX4. ftetldl hjpiy fat ZBF lirdSOdL- 
T'i" □. j" 'ri Jirvs-iilr.j. Sii MAiivLuljif. 
JMh-kI . Em MT. Llb-LXiltL I I V. 

IT Mil d-:it jr^ma Id Irvmtijatr u 1 1 r VEuLI 
I M :| ‘n- r J "T'd[>ld I tbE'Ii. f5fc,UI lluliiir-l cIJl-j-^L 
1 [ c rt l' r-: I ' .'[■iLii'inv. Incnri Hiriijil, Hjhlrm. 

IV >1 hiLVf .:v.-rp.L IHWnlllB fat HIBUJlII 
"II.'JIL r[ ]IM1 ?mi:lI[C. 1. miLL-atiltf t/iublru. 
d!-'k - l|:i'. „ 1 >■ ■. Ii:i". .Ih inii ^iiiiiiib ju'llDilMliL 
"mm ImiHvlaciT. i dun. cipllal. iIiuu 

lint. t'iri lMul in, rret. ■ ■ 1 1 1 > he Ki- 

t-iiiniifr. KuiTilii-. N. y. 

lidiL'IlT^Kj; jiij L'lrcutuia dtmrTtdiik H >J l> 

plirdi.. Khcmfd — kr mililni; unnif- mirflh- 

[Cud k:lj...il.L tut I :■ 111 wiiiff l.llil I}rr ]L|( - 

littn i.iirLI-nl prln tl "U) r li: f'ir Lfe 
-YiirHnm- I Til Wa t BnJoliili, Chi tv- 



PT.UIT H Jllll-OnJnr LIijj-Iiiitj: h| Id 

I did. 7 mil In tlli.niil.Ul IdiL Jfdi. free 
1M':..M kn 1 1 h f.inr I'll plk.iL VMM- Ail’ 

Ih---. mbtej l^i ffgrtr iir. - n ■ ■ :i n. j. 

(IFHLITC pTMtilH^lr' pi:iLI-<*ilir ImhiL 
l-.uli./td. Till : |il -M «CTl SildJ PIulJL Wil- 
li*, *iwi>ii-li:^ fiinihjipit. it)iiirn 

['nrlli^jiari Trev 1 . Kni Mr -r. 1 I*t. r.^r~. T^rn imi. 

WAVTHCII* (iCIK-TiL Ail Hi. ITbc^HSItiv W- 
nl-TV. Sim:.' I i-j|iILlI Hirllli-I. lEbi-fa i 1 1 1 1 ■] 1 1 - 
1. Mlll'-ldl 1 '^.. IlLH 1 i ; ;. T-mi *tii". U:i-* 



1L.1KH n^jfy with ywr i'iimr*a-- •.(! 

klliiv-H fnr "jiHi-Tlm.'' I lutmcllDiiT- ' 

Ipililnnrq , 111 llJk-um TlliLf. , iJuJiVlLla. 111 . 

"FltEE." — SpriTi I.IP-I. sra.lt H.I r 1 1 l- P H >j hIj-i 



MAStlTFiCTUBCnR ^ TlL)Jl -ClLIB, (J 
ilniLfu *# L«tf kill 1 - p-...' l-a 1 1 1 -. uuu bum if 
linmn kliill'v nil ': :i:|iii'kll:rialilii alaiiillliH! 
r«n|d||r mt|I|i hlR Lim|HHlllii|ip.. [rr I mill r 3 1 

IMttrld. HinmoL'r In ill. jp lorUnri.' uny 
r ran ud r a Lnir-iliiHiil up m ir-r-L-. dh'inlil c 

tX.i'Lh In te MM llckd LpIh rllilj.' ij.- urj I 

Tl? ^tlillnf i'ocr^a'lll lull. Iffd 
H\vL riillVl Str«L. ClfTrlihii. CUllu . 

l.'IIILI'i Pltljnp F-pnijC^i-M.LTlnj Icikfl. 

ULiyL hi liamu -Utuliii spam tLmt. J'-ijinl 

limI ntirlLiiri’ iuriln-rL:H^urv, llklbKHLH l.Mil 

fndlna donnM'1. ihir lira! tPrniMit? icn| 
lum ItllLLI |>lani JlldtlW Y-nu A llllTilkCr. 
HiaailUy LnrtLikljiK Iim:..Iiii-,,, tniv-ilpti* 
I iiiiiir 1 1 ilLpLj L 1 1 11 M'lil 1 :\ Ikt fTaiL'tl, 

HtrreLiTF. tfM5-fi:iJ» N.fnu.i"k1 in,, '"lil- 



],k-T IT1P hImim run l lii' n li l,i alli.vD»! 
trines TvimlisHj;l o]i>a , i urli liv. TIio#l 

-h-iiiiitf. Klim-w A, YYbi. 

WOULD jm 111? tD mbkt DiiIIuh 

In firur IliHm? If ?£. r. I III* Mill r. A. 

Holmrv Br?w*1«r. S'- T. 

Hf.YHd-1 UinuTT f Smd hrt- iiuxiJiHftl 
f«raulii rciit-.Tliifr drj tnL1?rlm iPH Ini 
ihlnUba I'dlklll j fori" -In. Sfc. IflltCTy (■irmil- 
|B r. 1 ■ 1 1 ' ■ ■ k ' SI MiIkiiiL d'uiiiii, ILMIpi:- 



L. PA US' orj- LH?«ilri — I'uBlatilt, fjrfl 
--C.I Inc rrATuMra. I'nupirtr. IniiruaUMMi 
rtJt Tim TYIhkp Ql, _ 



iriiilLir.ni.inr, K t . 



wrtol. S"?di JonrY 



MV JiTp.ll -i' hr. Iff PIm-mi, 



jhhh lOJ.-i. 1 1 a. 1 1 1 mL 

iLrctlip. E'.ii ll.'ii! jth rrfL-. *jrlir. s 1. r;.iik-!ii- ■- 
Ih-nii. 



limn tft.Ut lit™ wh-fc ylEI J iiiut 

1 .■ . L , r 1 -jUIiI.'' C- Vi'. IIjIkimhImmi, I 



iu-:e-lLYiLKj su 



dTilcriin. nii?>rlrif ilr>’ 

liLilU'lli'4 an.1 bonk I! ill-. I Wltli fMhrUUlkH Jr.. I 
•-rail? al| fin Kwm.il» Iffrvlnr, 

:an-C. IgtllccHIWr .jT*. flllrn H". 

STALfT In Ih# I’nfpiY "r cIpUif? 1_'i?nq- 
h-F ilU: lilt: ntKT. ThUHliiiii V fcruom Em- 

axl uhPgUBlCil fi* .hijiliit 

LVu aliiMi yni| liuw Elaiily lri-iiir- 1 . (hilj 
tlfi .jf'Ij I nt?i|#1 t" raru mai.l lrv"m? 
Ill iMiti of L.04D ihil am. IVnl? tiklai. 
TlMLmiM.ll V u: 1 : II III L'll'k 111 7 'Tlk , .UaiMl' M-. 
■ m rprfr #11 Iprt? TpKtiuni CtWMYtai, IkfuL, 



■ l.\Y K lulH-nr rPIrjiilMT JE p 1 -m( 

irkur. Jim: fin? [-,:Dinltlnr. Tiq- jip-.| "mil ■ 

m.'" dparo limn anlj. E'uIilt Jtro. , EkfpL 
ll£. fH>. ILn:J, ] Til I . 

1 1 ;i : 1 ■ riji l s-._hr.-i. ;.i . i -ii.r. 

] 1 1 : 'd. I :-i lmi VTmi Li-i ; - 11111 -I silibhi briinbrnL 

Malt'd exit p-ihI hiai h 1 tir.h: p«fi> ii.'iiTin 
l jtriiitL-.>.l. K. F. F ts-. ■- ' !■ 1 11 1 -7-i 1 1 I ] . TlJIh 



hill ElUIHh dvllipjr.k nil . 1 H 1 1 . 1111 ' ■> l"iil 
man a? Miiliihll In j.ui pmirllkE tJd£iUUni-l 
anr IrrallLy; |d,40h yptatlp: ppafv- lEmp- r_'_' 
■ ■p iiM-^'.iip ; ik 1 ■■■ j--. r I -" 1 1 . ■ IV.- Ini' Mil 

LT«TihisM'. tvtllf fir tiiiki it wiiLmt pin 1 .. 
c‘. W. t:>VT,:niiL'. Prr*IJpm r L 7 J K. idi. 



MALL TTWJC? Jr™*!'. HIpwalD 1 null- 
vnltT hM-ilr?'-'. Our mnE'Einv t-MI sliuo 
h'.>j hm. &Lunh. r r l t* . lhihlUliLt', 

ESI E5#. AlbiiBr. fJhatBiik 

a- upmIIIbIiIu Mill -1'lhilvr IiiImmimji 
M r 11 ™ imirnri |nnp liioir# "utvtn. ln(w- 
|— ■ 1 1 1 1 jf lij.lkh'l UVT. J l-i'i IkT. JTIi i;in'-WHd, 

i'IiL-lk<' 

I T I'JT WI.M I Malm P'dr. 

Him C'i. . i hb lImm at.- i rraniip. tr. r. 

UE j UttL'IiinjlLiu 3 li alter, bin Ji r Wii 

Irp t.-.l'M u. jrrit. Oil* py J liin ITmirvH jnr- 

t#Ht iifrli* r#r Tn'a InCdirnmtlan. NaIImimI 
rili.krtiiaL- 1 ' 1 1 1 1 1 1 1 11 1 1 T ■ IjavL iiPi'.rl. J. -Sv k l_ 

rvHffil'P.jia ?rd Jnitn.ini Irma- r-rr nunu- 
rip-iLsrlri: six Imp n-’ki i. uni I 0 U Iuijuhxm 
L-M avIlMl ilh'i. I'.-i- I L-:. IL It. EalDi, Emk 

ITII, haltlMIMIV, fl.1. 

_ ilAMrFJtTIJllli uniMHUU?. E»«iliiPtni 
AntairMlTTDrk na'il'L?* Li li»iut. flktarlLlt. 

[irf-li . diitUU. W. It. Frttk. Nil T art. 

C.I'TI" U>* Mm lJ JkikL In :|i juy, A All | |Lr. 
la IJ5 wm.-J I ;.' j tn laur urwmL iiIlft nr 
Lnraina. J^iie ilurlnf > 441 # tlnia and UuSLl 

lip H utmid.Mi7sL p&i IL-njilrr Lai I Di pj. nT Yi'iiih 

jin. Wa s-tiDW t'mi Iwn arrl liiSip inu m?k? 
ruikI. S': -ruir.'iJdl: k. Ull hWi' ■ 

i*rY. 'ItiM 1 'bIltIf Fr.lL U14k?i «l|Wl(*» 
Jmiblj,' fUTT. I I 1 1 - hlV I.L-fc! kh;L Lp-tD il.itp. 

rip in brink Mm inniiCff. \ r, jn-i-alhil 
'■'t'r'irjn dT lnj.lrjrtlnn,'' l? nil. Wr uIt? 
iImil frir. Write tMlBy. AdlUms. I'eom 
y STr. 6d.. Vim;,, TdiiM. A, TD Iti iikilwld-, 



list EEAil >.'| I . nudibl Li 1 Uj)> 1" '.Mir 
tinirnnULLn-H. lirmc aiH'M Ip'IIit, liiLtikllh-liijr 
imr urvY adTHrililri nutltma which sulci . h ih*. 
■i.htrtp.liip svchjin: rce 1 rei.hi.ni'i In iriiklltr 

Idlil'j Lilli lOtaOH. If .UNI LI I* -C hillL |.-' Lh” M 
ixLpimmi ] uL|l |Ahtw Thi| ' iirr En lrdi J I ii|i Pi 
t*f pnrfllJblB rtpoil liusl"?n aulrtt. Wtxii? 
Etr Tikil lima. Els caorjey It joii lie now. 
WsTl-r 7- jinn: j :ik.|'. i lYliihliHT I 'aliiA CJnek* 
lip my. kb firinuM- |i|.*r . Hi# but. 111 ". 



JLAT^K po-HLk — "FtLinrli i p 'i E OLj 1 1 i' 

It'll:. lltjYt', UPC. Tf'iyhrK-lr#? H.V, , Jlviitttvi 



Jl ELY hr ■■BnEMiur'' and. hiukr 1 1 1 1 'J inphry! 
-UpTT^in 1 1 . < 1 1 L Pr-. I rr iiiMlnrpk dMfcLiiE ytruP 
ijiart Efii?-. M.'#"|t ihnw ysvi h.™: Vpvlai: 
Trra immldM trljl. 1 11-. ]L-..i|*r V1 :. h lpJ I"- 

\nrl Itllll iLlllJ. f hlBMP. 

” j-ajE-Mt AiHiTuaiTui fully |ir-r|:uii l 11". 
tVhj pay £'h. :■ 1 r .i rt S-r 1 1 J l 1 . Tire FiluiiE 



UF-ATP. 'r=± ill ] td » «.t if Irllma n 
Mar. pai-|i P<edid9ni ilLmr. ¥w put du 
iamp r nn m-Mi.r t*i..ii- tAU ISu-. Firiiralar^ 

]-li'. ] E mer. IVrrv. nkla. 

I : K k I LYtJIL >Jrr'iT-. ai. 1 m-iin iiiiiiii-y- 

| i | .li , .T -: &T£! > 1 1 ill ■ J" Ic, TIi-# In ’->1 rcrmuli i u i'- 
.-tuiiiini Hiiiiplj C’m.. EVpI. H-:i. THd ivucln 



HFJIR HrUp.' |lr.:k jr.;| |I..Th fal b.Imk- 
1#C, I'l arlir.- InltP In BlikC nK’.ILClr# fl..l.| 
h?.rtu lor all rllppi-.x, Jli'zLi rtunkiM, Ttulll. 

Jl, UlEHlIBC tKl. Trill. 

~ PRCPt'Bf-aiiarliif f|L|i-Rii|?r I'iin ■ xIipm- 
Iiii rljr djb. iImmIh, llttruuiia fiimltliril. 
Dtldrt# J llaljIbnILiiK r-i , ICli rL.il! E, EkLtE- 



] (iE',L|LAVi'|.n Neil iiliatnpliy 

111 wrlrn hf mi nieilimi. A? fnrpmr ir»- 
irln- talllnr, J pp«Lk V-illl AdlhprltS'. >9EfM3 
r Sv* lyHikH. " IIlw in Willi- Ih»tn- 
±yp. ,p Lilhnrl ftwr?. I'mr ?TS PrU., 



&TA 1 LT k 1.1 iil".p J k -:r jirar mm 11 jl 1 1 1 1 ill.' . 
mm Lliiiv : rumnilnn rrtn: itllp k.'.h 
Tlirrmpa .tliCiUJiEll? Cd., Elni b!T 3 , ilftc 
BrUjIn. Oiiiri. 



F- j - P AO K m.ill-antrr ail 
— Ik- Flail analdA |iAOp;i- 
lll:T d ii'Mi'ji. I'JliiPi'lalld, 1)1 



It-TAIIT Oi-ndy ^?ioc. ime prUlla. "Art 
or dandy frodof ' trlLr tuivt. 2 [-. L . H#rctia 
kiihnu, M ll-F. Fi 1-1 kill a 111 c At e.. CThLaam. 
"IdO-lJjtElt 1 ' yearly" in jMur tnck yknL 

pr# xlnimiE, JT.iMlimiim ilntx', SiW Slims 
imTEc r#Tom imWlJhM, pp,rikr.il4rT. rrrr. 
irtL2. S£, M Elsl tt'li ii'., -Star YtCt 



VIES' craiirh! Id rnacMirarlncF jim| il-M 
Cniit^-i* irLhlry.. nw-N thtf# ilnl'irn. it-lii 
far iMphi i ini ilatlni ■ uiiyyilurn. Wrtln I'.r 
pnrtliniiin. Fnn'k? i ht-.-ri-ji' C#,, flitlkllin, 
Iliid. 



MlWLT Em 1 
mlrtrals '■» =l- m= 
■ *rwl£ d.lr-r.i lik-.l 1 
Jin i-M., Inpllii : 

AOVKIrTlisE 1 
ippclkl jurlii Id H 
nca KSlipk IL 
hIItktv -S. I. 

Ill U S" 1 Ih.hu i 
pin Wr. rl L-T Mil i 
At#.. niUtalr-lahl 


ill ..: i . J Mi-. '' i'll 

srkiM v a Ill-7, L.iM i'li: : lulu 
m-. illnfra*#iliY: r Mini J nji- 

M l'£t llhlntCIlE ImJiEFELIil--. 
’.nt, Svii.E iTdby NOW. LIpEh 
iELEli:.#, Ithsi ]3.Tiij TJltlr 

luLly; uartleulAn iiid -am- 
hmmi'I;.', LdM tlrainirutiwn 
la. 


WHLIt t’ljl |r:jr. »rrrr m-" - ■< prulltl. Si"xL| 
llitejlAdbUi. YVeIUi |.'.|-J ■ r« ttri :iy FBJ? 
imk lti j4i hi ins. WVksrot Ararat iii i i. 1 
Tuny. 2111 Si-ikMiBl LjHrlim 5 1 ill "h| I i.r. Tiilidn, 
DU a. 












popular mechanics advertising section 



£4 



i:Tt I-LX..E • 1 1 1 h siLmlu Limn, Fil’.irt ■ jisi- 
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III' ■. ' |I 111 j:. Iii, In,. ; v .. I Mill III lr 

1'llBfl. PrlhUP Ibp., ill-irt-Hhi Aplvnrl liknE 

Adi lll-|,~- — 1 1' l.'T-l llkllll tll'Jll. rilfcTipCL 

THtP Iwulh ELILiii'Ji. i ‘ harLera r-5T HKii 
r-:i-r = M 'Ip.-B laUBr Ilian MlhW Mitt*. In- 
fnnnr Lliii f r-pv J'liMLp I.o tvi-p i i rp, f n r m pr 
apiiHii ni wpetury Mate. Irurun. !►., 
3 !'■ riJhnta Atp. 

--vTAKI n tUm 1 b'ual l.'ri, ]Sr LlnlL-J.-.-liiLp-iii - 

’ll i! [ill J.VHI Iiivpi-. r>.sUc H'.ibp ^1 ip I-; l-’r.lii 

yi amlkUL iMnt. 3fn, 

_ 1 1 A T l-i >TT ,1, J L I , IS I'Jrup wunliHl — Hp-ri'l r 1 1 [ 
rriv? bwh). ]L It. Ihvpil iu llvien I3Ldu 
I’l'LlJl.. It. it, 

IH'HISn-es V..MIIPII J.JI enill bll.n-jH. Sn]i( 

iliiTrlbrlnn and price-: J&Ltn [i, Wrialn 

»i'.'al Hi r nit Hajuti, mult ,i,.rnrn Kjui-l-j-h 

1 1 1 1 Ll 1 1 3 1 it: . ' hluL ii. >>i:Hl.||t||P|| jjji] 

II^ vu. -irnnt Ill'll In -ip-a.il ni 1 PniaeLe* 
nbnit. I'jieiri. uJiIm^h AmJaniLn &. PlauHC. 

I |h It r H 1 1 1 1 1 r 1 1 SI , lillmEP. 

r.T:.ajr>‘ In m 1 1 i.-. ■ [ II | . i p _ (!mhl Immir 
hulc*. T«UlLv. IHetlil (111- (tt-a tHH#lrt t -Skill- 
Tip ["^ITf1SI^l!. B, E'-'o-SIitI-ice.* .I J K j n L I u 1 1 

I/IHJ airrpl. Tv pwitV , lPT.I.i, 

W]LI¥k ^l-m'lr-i JE'lriure- Plijn. lltu *arti, 
All nr apire iSmt. C 1 1 r p i v: i u-i pp r n ennrre 

nnnnvPMarp. Lp.-ijIIh rtt-r. iiim j'uPJbJi- 

lllE Cl--.. R ftlfl. H-Vnrlnrva-ll^ OHlIil. 

1 -LV.1XT In lend Ecu.'.r lir Ch* wen- 
-nriTiii | i: II (he P'lU i-r I t Fajiiilas- Mi i-lini: im. 
rlaivLtlfd pHOrl. LVIihE'h r crnnwltl'inl 

ITjlie Nl'.- ImiIut. K_ IV, .1.: ||T. 1 1. 11. I ' j Ll V | ■". n | 

rU'Tii-. I'kinnisr ilwhaiilE* Mj£m.lniv fl -N. 

Mimipa n Are.. f'liltaiJA 

EIK It- h rv-pnli nl ; mrii fr Y-'nUpaprf f’li-l-i - 
L"H lliavlrip-:v ; ili.vjr i.p spi rv EllHrr $1,111- 
$:iL4 n III. 'I. Ill Hq; M-jf |ii "•I'.h : pin *-x[H>n- 
enre rvaulrevlr In P liinip lip vIiimj-v ;.- ir,i ii .;i 1 r ; 
wit* thii ae. tlLIHfcpn, i 'r> . IkiTPfiip’rt. Icwj.. 

IV] "S | M liv [rf-lief Iji( BihlIiiihp Wf eIbpL 
i»ni -Frw. ELrthHEn (•«,, ii^pk P. h Lmag: 

I ' I m 1 mI c “Ely, %pjr- Ti nrk. 

tv.-jtnnrr rnnhea nan |n.r v5eiW 'ctwr- 
nllrn- nn "rl9flMT.I JpiLl] b-j.-ilr>fHV m plnn-npil. 

i« fui. i-t 1 1 1 u 1 1 L^iikgl — vpire tfnve — car 

IKEliliCn kmiivn .-Kiri-. Tv u ,r LlucllU r ' ill ,J Jll- 
HLrni-itcni," fw n™-. Suetud TCLiL, um 

Tl aln. MmNhwn. Tit. 

rxVKTLTrtRS : tiv-L 1 ph .veJL xniir Inven- 

I It’ll (hr Tt uL tiinn-j. ImnMlpirp- lL'Tlte- if'f 
Mui 1 li-nl.i- h (i( imine mnnck-rnnkiriis IiitpIi- 
1 Itpnpi. AH 1 .n 1 J-Tsln-r U(g. fVh^ Cwi, *| 

lemla. Mo. 

ii(i"cp>s Quit p 1 vpk p I h 1 1 1 pi 1 1 1 and F-nhi. 
P'r-IDnp li|.-, ]JlM*l>lf*ievl an j^hPiP Lp'vJ 1 1 H 

i'll li-hlh'lit. i nfii rll aiii-p", vn'kH. lin-,.|p. 
enmmi-jelsl sunT and Inwliseu pfoticfUM, 
rv llniniimimi. id Wall fUTri-c, kett 

a iH-h. 

WE- 1 . 1 1| pliri win Li lln> rtpniunn and 
-iIj-pLiik IsTMlr-fp’ ; ULllp eApllil eippp-M ■ Me 
pndlF, Wrtle fur TpMfelnL- ^icn-Vrenli- 

Vy3lEPI p liftr. C. <.--.ji.rliil !■-. Jf. C. 



buhnees rerr bale 



>JUIL sale-. San MLIL uni IWhd r*dafj, 
IYLOp fr.CH- (hr hIiuCp niHi-JlIrwrj-. Wbl ifty- 

nnii lp, n, f. It, L Mltar, Q. 

h-MjiiL ijaii.. — v iil'-ant'Liic plane In wwa i<’ 

1". | K"I ll’jhblil 1 ul. 1 ^ i lu iniiv+iil Iihs., anil 

S.IDIp nii'ir-. kj| 'ittILjiit. I'jk'JTi liter, 1« 
Vf. lUde KilELpl. >'. -C. 



mail dhdefi euf plies 



situ. Inker'll (furtlUe*: id Pdtnpli* ]««, 

vTianiba ia Wen-bp . PIhIuh-i-II. kiatk, 

I TvE* !LL:.LSH 1 1 r mIc-O. ITuiv y-rv : i MniiK-i- 

lluoa bcfpfli llte rpsnipra iif ''(iirtPHPi Tl i(- 

»^Jli^'. ,, :i(i,nr>t eEiples iituiiiiEhri ™i-y 

Ti'I'IiMi. i T,l: :-lll'- l i i.11- 3i- |Ht mint. Mill 
Iii a [rS*l »'L iehIjj. raniHmr (.lauLDcd 
Ihppl,, C s. Jll'Tliikil:. A' i-., fliU-Tc. 



TAN r* MEXICAN ] NVEE7M ENTfl P A B 
□ v IlLrU ItLIC-K. E4UTH AMELtifcA 



l!.i 1'ItaCJBTTH 4]eMf1zp| in LiiPHtiij-;.- 
vrich 4b ika in iDn-iPUni Li 4Taa(. Inn, 
F«1 -u1l-iiIm, .’. ItrHlp ur J’L'ria drpuiL;i v-U‘. ; 
“mi tup ['rpperLIfH I'.’-iti-i, ran, sitrET. 

Hold, at 1 1 iLi pi. hppiaip i.i.’J-je land Irani. 
4 in' 1-1 Mini iii er prl.TaLt a]L fi'Ivir, rtliIiik 
or pETlenlruril'. tcan-iL In Ll" 1 "aISt"' aihl 
n 111,-. Ill Lli E IliiuLli Anuprlran ■lePllbUc*. ■] e 
ll'Tlrnl In write tor llirnrmaLli'll. lUrkuLni; 
Alp ill Pljnp’. til T. Hl-iIiIh IjH-lillr j It'an- 
Abitrieait Ipp-mI EpEhLh nnirri, p, y. Los 
IShl. Kji:iI|hem I.Tltle. 



To INDUSTfil*! fNTEFtPPISEEv 

MAW41fADrUftEftS. Cic, 



-noVKRN’irKX'i'AL end JliLiIrlpai Kran- 
c-hur* aellckEd ]n ibt ''ABC" ami niJrcliiliiiE 
si'iitli ADieil.-j.il iripiMiilie-i. nnict ]p - api ••, 
rtf-! tnila lirrunilert rtf eltiyjUflii nr pvililh- 
n-ifta. 'ijiTl'.liij alLii-ilalp, i'le,: ]eeiL and 

" In In -f I ,j I r. Ji.-H, p.l Ll mil n| nsaiillfae-ILIvrv. 
ribnriH .-Ji eumM^hinirl nr ImtupLil.ii v-n-i-- 
lirlhifp. Amble Alp iL fiLlptHi-viirpr TprrmTl'v-v 
effeTetf idumi, J. rvttak Ispit-irnE il'cm- 
.-LiLLerli-an liiilmrrUl IleprEsentailn'i. P, O. 
Ilm i:-"il, H-f-'UlF'. h hlV. 



nUPLIdATOfEE AND- DEVICES 



ETUiM Ij-iti-h. Klip ner hoiir. (Leiiiiliiu 
JlhiHiii Ldwwmieii. Miriisli rellei- 
rmrene fiir_ juake (nr Sot Iiiiqrvaetleni. 
Unwin si, 55e. lIcmiy.liK-k mi^raniee. jin 

I'.Miall. ALhitcEvhI. MrL'raiikJli., I Ua,|f|r.|,.| 
4i|il'V 

f^.-le TELpr -SiiH|iTn' r LbipUdaldc 1 . 3d 

ilftjrp . (n* irliL— :; jlN4i: Hrnu km- Ir 10 kuM- 
r.ip en in dupJlme ( '.MuiLv Jn i;. h, a,"i 
m’Pl'.A 'If earii larvr, -,-p- : 1 1 1 y 1 1 1 : i | E THlirCTj 
"L:k Evil, pp-nrll or iMjrvrrller. IknAlii-r Kvt. 
Train Irtllir. J, K. UuAIn A itiiipre Cli,. 
:ii:i rtlTh aUc-.. P lErnhnnii. I*a. 

• L J.U E'].]H-.h¥HU $1 ■III bHIEf Hlie. MJvl- 
iii er 30 et-piei- (rem pen ur iMK-vrji:i-n 
■i-nElnH]. av-Ml tot riteiiiHM. Selin. ivk tAh- 
'■r-ii"rk-H. k mt|i 1 . 1. ktmjlwm iinlne. 



F Ci h ADvEDTIBCrS 



Ju d nt<i jhiVs Ten. I "iir Ur#; Skli nm- 
-li"V J'|pf.l»v li: Hue. JILiIeAuiii T Jinn. 
i-ihp.pjmi., 1 . ir vinnL TCLilni-.m, av. Tire 
Inieri lE'iii la : vILk-nniu, viNimn' UaihIiji. 

ihleai'T. 

"u Vi'riHtk miTiTii 411 I 1 . 1.1 „i„. lhcrImi 
>Sh 1 ihu ji-jt HMipjj.niii |,.n ;[(, Krrra. wiHiLh 

Lt ''In-nlpi leji K.ilpf. DLr™i r lira 11,1 

I|he4p|p, Tllrh 

A 1 1 1 K MTI Ft! lb 13n HLiTyni.t IT^Efiln, v, 
iPEhlaL E'riei Se wph-iL Sind eniy.- j,rppf. 

LLa rttL. RIujCh TPHEnkrif-. Bex ]J.p. 

Link SIlTrr, J. j. 

.1 1 .1 ! I V I,- 1 ' ,P, 1 1 -. r JTV l.3pt IiIjIl-Jiith (itr tnih- 

lirtli. JLIe mi'ik-T. (t»t In ilii K iuir, C«mpF- 

iv Ire-. T lel.-nri Ati-. , 4.J-.li-j jn. 

IJH.iTv'T pLv-k J-Iiur wii |P-.'ktE by Ijllflj 
tfiHu- Alin le-tEriv Art T'T.-(i-->I"iihL ;■ ulr.r-'p 

WrltETn we rk'.- yailr II 1 ..I mui VINT InalMH 

ill a 111 1 1 v-r Hjudy. Bbrn renrtnicL lelleri iinl 
1 11 nt .11 • ihat mi'^t brLnp jnu cederi. Mit- 
Llia A- SIllLer. A'iTrtrLjlll* rbLiiirliirv, IhiPi- 
h'Tfi Lkfvinoiait, J;;:) PuurLli ATcnnE r at* 
Ti'ift. 

AlJlTIfiffiiiF" in itarAlrr'N MacuSne. 2 e 

Uiiril llhiphv inch, R 4 - 111 I cm.v to- 

«|JF- flimpl* ■iWj. 3*i-. Pl^rhBfy's Xlllll- 

gllifl U li^. Rlxlnvillp. !'> h : . dy | r#r I Pi . 

Vac’ll ,W--irflgnl_ id L-n >>IT blr 
TUE|CuJlltf , SMC. licit pklipilTr fi&t. Eli If 
Kiv-lmn 41 '. ilim i MilTV i nkiv AT f. . v l-.ltijii. 

AHVKHTiSCltH ilrfe'h JPilnr ipnncrrii- 
nSLj. I'niir pcv-(hclrLeii iMhitmI brtnre the 
1 L'j ■ J r . pjf *1 Ini L i b ti: h liHHuLii., 1 ' I n. |., 

>h per -n-pA-l, iTrrnlHtipir ap.QM epplnv 
marantced. Fend, a LtIhI mi im mir in-ii 
Ipvisf. t'artmn* QxMlileil Ilr-or,. $ 
TLlt-jluB.il ,J¥l-. , ■ 'lil-rHui' HI. 



PERMtNAL 



pBI Fciiitohh — Rl-lJ ”H, Si,"- TbeuMitdi 
1 ■ 1 ■ 1 lie* 1 Tlarreleuv mtuIih. I'artk.-uLUH r™-. 

'■I ' ' -' TV--Mr iCpppp. l> -I’ 

MrA M3LJ. kJ.MCr T r.-’.J H-ijiEi-TIiid enjceO lb 
ShAii* flu’ll JiCBse hy my mniinL irrinLiE 
rnune. L ' ■ 1 1 1 p - _i 1 . 1 1 ■=. rree. E3. iruuH 

Hi+im, ]| 

Ip j-m Hie "lte*l hietsauiT IfDOb. 

liLj-l linn.. nOVVlrl'-v, eiP-,, vccJ .IlHVf r IW 

■ i ■ ...n, I J , I I j.,.. :ra, , ,i ,-u a . 

«ur Incited I . Yra'll mam. mi - 

Iliirps t'liMhhlliu 4'pi, fil-JS JTcirth Urtr. 
Imm. I^dCIIM, 

‘Ql'lTf ToUiC;^. ! ii,_- imrmiHi »ij7 

Sfnjtc I *li .a-j ill — JjiE-xp^iilfr, in- 
Te^jfjrlEji ^IjihilIi < Free. J. Jirulrui^i, Aik 

E-iJtliYJlKilC — Ai-ehLf IIL&bly i.iov verEd Etwt 
p'-m-iv miI-.iiW. baliiL. Ii|i.||b p,einl uirlli-- 
■Blirj, F. hlnk.K, ■■ L : ■ h p 11 1 . Fjiirlila. 



ACEnT^ WANTED 



AEj-BSTD — TT iiuLl (Si tg *;hj per week in 
iirardeaLk- nr.j- iish hy ir.ieteiL •y-mi t Ip 
lupuimif nakrtfi, iniHdiiic erebia 
i-Piulj mihe sr-1 En ILIA |HT week. HiUbf 
^’=r MhiUUl'J FiniiLir M.irni. Al'IuIL hi.Ii> 
fe’la nrine iIuh. .vi^aiijiE new In.i-nLimi ■ 
I ual due — rv 1 . 1.1 1 prtrt am ilnltn Ai-ut 
-inl'-M.i pt. jlEbb In lifpuH^, nlllrpp itirrci 
imh-li. liarubbbtj nk-hei blnbeii— mpEku- 
I'.alSj- |hifip-i . -pii-ik!ii. T buneei. Id im- 
riik-H JiitChti j imL ebtiD buriSlHr truur- 

■ 11 ™, »r*T brffir hi-nbi nnd ubpU 

I- ■! 1 !!-. - uppj iIikv- 

kiiot*. ]r-.jiHLnhi... ig Liirra bh.* ™- nprn 
diHFr vrliJi[i|ii niieh.j- Ml, tqcterlei, 

vd-rev. «rm (f c_ ■ I 1 h h rf M v r ,1 JivW Burn 

thliuib Hv'rew in:l Ll it r>. 1 ' I r.ih knlinL 
“i-clen. jvti.ni»i|. jfo inau[!nUtlen, Per 

I dnllJBT ire- Will FIT I 111 nil 11 jmEpwld “tlil 

our .Le-H«t'Ll".- v-ln-n:if, J( POS li-nLlrrly 
iuLhjTHLlM+y, n-hirpi kt UTl'l VV-: Clll^rrulJy 

ci-jCiihI y-iH-r iiiH|ar. Wrilfl- (nr mir mrwt 
Jllieril nerir.1 Lo BEtIiTe. Wr vrajl| only 
Hre. ■ LIU 33 1 ve vr-tliv-M rrlip will ndtpelr 
I'llfh Hki. Ml jhIihI I I hdiblpv. 1 r.lraiir.i’, 
SI aiiiriui.-ln.hFte. HinjiFlin-VI Cmk-r 3|Pf„ 

I'lHlILfi, Lli'd Ml-,. :i v h- ]FJ|I».. iilileu,. 

IjrinnlA 

Ct1l]L Aji-iiIh Hrn i-rriBili.i In any imLIIni 
ik« -.-11 *i -,<! hCHiheiialj qeitBity Juui i.hi|. t e 
Slur eltHhn Lin- Eiv-ri. rn fn-l nr line, mir 
Ciart.liCiH.Hl. tkrili. Hi f: 1 11 i 1 1 . pi E 1 -f e |_j 1 j T 

,. f-'.ih Clli'. ] lj c il I *z: 1 1 . 111 L ,M ijir- ( 1 1 L C 1 lie 

■TilEF TVrlrn rne- jirtflmili icin. ULIUIj U((. 

1. CL , ILIvp-nli- c, Tcrtve. 

i.' 1 : 1 . - . . I,.i r .|,i ! , , r ■ 1 ■ 1 ,, ,,. IK . 

Lljf clMUii nf jiinr lire, tf jhn sakt ii> 

JlllAe U'BHl mCHIl'F -|HJ a il_Ly iif lime H‘ 

■•«v hi ri llilh: iff u l» K , unit J, L yn.pp n ir>-.| 
ckuhrw On* ImliAfH, rim earn ifc It tj wt- 

Inu HH cHir HE.II-. HCe- ITS lli* lilfliiHl TarpgilE 

In tb.f lusslmwi and pruiiL imr IIJI -i|k |i> 

mitiP ld|i lumiL-y Ural lie Htni. nyllrti 

di«K#i. Acini u jK+rji 1 m|ay far rre« $in 

inirur, ini'linllnc h hip t..,k ef Indjbp mlL- 
ii'h hi mi'lcvi Er> Mlc-i jatir iwrll uent'a 
■olt [rem. Tbeu in In, ntiii-n fries peepk 
-’ha AdliiLh* yiHir 1 1 1 i ■ ,‘ flccbefl. TIlET ,-Llu.r 
111 inn— Tma yvm lo Ihcm. T)|i, f, ,| vv.lv 

in uef B-irh — Uir jure. Chif way. kimiT- 

hir. yep need i&c. in-.iuy cVicrjiiiiiia fj fiji 

llJ’li'.’J liy : ns Oft-. TVn | Li/ rcEH-rpiv .Hi c TV r V 

CliiniU lull HlxhI h. pvnlAl. bul db Ir tcriaT. 

VvAt fan't HrN FlBTEd KiJ q'lkA, BLLUni 

iiiIh iiIr mii'iFv ■- h > I ssenrl-.e rlicw iiylbA 
: '-r\ A l'ln-.i earii lie Pi tapai ■ViIIibIde 
CD.. 1SEBE. 3H. n vIr UT, 111, ' 



mrjuciLAi, aetm-. — rapabkr <1 ralllna 
i ei the tf *: Lraik- rliemiHi-liti amt iu-fIIimh 
latiTaiKTR ref Eire huiiiw in btpuae and anre 
I--I iif line biuclin-HH, ti> bmI| i;--e iv“i«l tiMtrli- 
■blci i-ibLit at i lie- market: iak! i-f ifT«bi*F 
Il'iHd Ik el'.-clllr-ll V.. Li Ilk IiHiihi, BinirHf, [ar- 
I Ei, p 1 1 h r I il il : llli-ral jptth’-Ia : Mlh- 

clHvIrvi sample. n-mEln a remind. Mi ebbwJ- 
flie* nr kn-dClHlfie' ■-( ■ li- Lh-jly JH|||:™| . 
.hIiBuh ILOw rn LiAr ■: r- 1 1, lijbL LivIrHil nf lar, 
nnd p?t rlie pHme rmlcs. aril* far $3.50, 
13.30. $S.Un. and um the piihJaurr an 

IiiVl-bI iniTil cf IS". EO. WrlEp. (nr r-:, r - Lr 1 1 1 p. r - . 
Thr linncly T.IrIiu r-n„ ].-j ]Tainrrly lifhr 
iii H-k. L'lnclnnatl. 4]hLfi. 



TOUNfi Tran, k >1 1 1 Si'l t i hi HlvrpL n. ixllnr- 

111*111-1 null Jukc. (ne HhncrtiiE it to imir 
friCTKla’ If ipii I Lt r In a Ioati HraLlkr 
'lid* i in.-Md. SLTtlsj, Itlnli'-r Till Ini Ir.E *'■■!. . 
liipc. ETE, rilk'apo, mill Kif IvanLlhiT um 
|iU-i, ilyli-i mji.I .l v nnilpf I ill litter 

WAyTKtk — a jvtiIjp. o»l| ftiwrVi Awla 
]iliry. ii. i ■ hi. is i.i men nwnm. lllc aopn- 
Lilliiiy. 113k prieOL. Itiu.'i A <Jtt, L'diilhif. 

Mali. 

tin-; h i 'ip. i-.- -mu in- 1 ii c.-ii-pt-pi-,- 

rpjLH brartna iHpy III liiiL bra L tikiTTi 
h . r 1 1 T I rbrtilnihLr iWey -.-. i nl.i Wipe VS'j jr.vr H I .-1 
]*PS iVfliiliHv Hjhj piL-ria-, idilrtBB. 



p 



POPULAR MECHANICS ADVERTISING SECTION 



U'uiiihi — U iciu br*t/r * rliacvir 
titan JUU im I: JOH'll nlpj Eli. - GI1C mu, 
111 I. miHLtJ — Hlvlli-.il, r.lflr iliFjiv-H- '.lult 

uarls — :ij mjerlcnup ik ebplcat rewkil— ■ 

mr, V’.-VL btu Eta! : Vie trim kgra:!- I'ni" 

•fkftr (p tnhu tw rtf mu inuliKan in i^'lr 
iiji jiUl'-q xml cu l-I‘ctUili nur nuUbf F n^Tb' 
■ MllH try Iii-Ji JIIK Kn-.:. VFo full l-li ilOT- 
EIiXjii : ■■iniyv.'Lu atKl uliargc nultilll£ fur 

MKIll- 1 ' (mtNl. Tllfl nirrll(Hl drFMiipjH mitry- 
nJiLtu 4jf rtur flotnlH u ><l ill! u« a --H h 
L litt jou ijcJL iimi'li: ■■ Iip Inquiro itrout \pmr 
llrrtp Min uli-,'1 ii SMld Ihiw iJitT li r L 

Mi' r:. ri'ii ii:j lif wig jTiniii-T — IM' a rtu^ 1 
■a.IJmijL "riMif'liL JlllL ll prill brllimi yi'.i 
lull iHilllt I JVM ltlg Kkw hU^pli; Ir.-:k ' f 

iir-IO'-dn-mlr.ule fliiliSnp.i wul em jdii cm 

k . U MIC jiiiir 0.101 illlt ; llnh ILf hlllElug 

cliuLi unu hI It jU i 5 1 i w It ii i i Pkl-pJ. We gay 

t-BEcem or. ^t«ti.Ii1iib — ryi- l tunny (rtf imi 
C" pu'. j-ifiivl qiil-.k bcrorci jnrm> 
r - ■- iJlll Jjl'lll-T LIiith— lli:iJL |H|HlkL Loiu to 
tin AHK-Hnm Wnalm JlLlle H->*. Thfirt- Sll, 
CHlEflCD. Ill 



YOU Lin ii in Im - L-lz 1 1 r 1 1 i'i i h h-lllim (air 
r-tiiiT jh j II-ie II-IM rtf pniirxilItviL gW't-l. 
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HH'! prl'*t. SBI-nul. WalilEfln. & C1X.4 F. w. 
Rue III, Ituiwy. Fa. 



MAfJHINEflT, TG0C& AHQ SG P FLIES 



Y ACl'YJI i'lim-.* kiul Tleshiy-". Elt ilkre. 
n'Hiiplele rnuHtt. Tburwiiii Ykemreo CteaneT 
tin,, JdiiLijr*otpr£jB, 1'epl, ’J, 0 l CiAiii. 

If S. A, 

JtKlLI'JLT I (■Bl'iirr BtSUng. ITaJT til" 
joleo. ■ 1 iu'di Ih *r(rtet t-1 -Wtler-I w- 
iH.-kii.11Ee. u’l ’ImiTF, oDilkfaL-ebOEi jPkniK(e 4 i. 
aIuf cue ar r EtEi itmleT ilnpheK 1 j^irea. t kii 
yl 4 on.l Tiihlur Belting. Prekdrleh JW-ilrig 

fa, MoTiiii'iyfiiive, si. t- e-'.'ila- Ho. 

StBpriF I 'lulter ur iPllNtT ru 1 ((ir bend’ fur 
t : L rpiliira, -,-. A . 1 1- 1 1 rln iLinplP dD:l tilU" 
lii O'Je. W. L. HLi i-[~.‘.- i hhI. Klrk’Vltlr . M-r-. 

JURE your EEWli. hnc( nwe mi i 
HlrrL rlkniii. II. Tjuto till El Eli -3 Or. ILliJei- 

Hke. Aitlehrmn. lln i. 

.1.TT1U KKKT gik-fl S^lmllirr SflK LPo 
:i T-.4-E. r.-’i:! 1 . A Nun, T 1 irlilp.-| H’irl. Ft, 

TE“LI.KVB. i;.iin, BnFaeketa. fekMng. 
UpHgLTS! AM page IkS. W. a. Jnrwn lfpu.Tl- 
ilry a M J il- 1 1 1 1 1 LI Cb., (Thing jo. 

rent Fill’ — All diet: W» a"H| "rnunrl- 
1 1 fa 11 -i rui n yp. If rll In it, BlmTLJng. Ilan.gr". 
i’mipllrjrr iniSc-W Blot-ta. T-lltPS. ele. 

I'F.v.mHii 1 It-— 74 , as mil Sd Ft-. Oreo Sorest. 

CMemd, III. 

YaCIITM OlOkllCT iruilipk. -IihiIh, rki-.. fur 
■tnl iimury bpiitp or viE'-'i butHt. Vancnm 

WnpnlT .■. e'l-'if. lEleh- 

TH'l R K*Le- 23 Llroeln mllllTlE Tnai+Iliira, 
I2S ED tldu rtoli, I.Urdg & S-DO, BrUlgipdrt. 

ftm p - 

HAVS frrr Hule it-reral Ilset IH lallll-*, 

min: us: mHThlrud. drill preHei. puwIl 

tremtp, falikprri. PtnieiTU Bntli-m, i-eaihi 
LTic 3 no 5 . Dll. pi r kiiil gisolltve enplrww ami 
U- Off! - wot N I Tip mar’nirrry, Pln:4-r, 352 Wk 7 ee 
BI , Tort, X. T. 







11.Hl Silt: i jykid Erijflrii- lkthtM, LlT la 



f i I :Vi L IL.lTI I lL ur J 4 



3d LCC, FIT i.'h inni'n MIiL 2 Hunt HI tv I 1 le 
He Ufa. iilifiieit uuijl-;, . E.jnr-ir jirlrr. 

TDfk^l WrLu. IVrllM llnij L'ij,, 

TAft, flLlii. 



DllllPfUa llaE rt 
krl'iti dill, 
prkrp I PIT Jo 
ikvkir. jul T 



FlH( Fair — Lllp ruTMLHktu, 

1SU-I&. 3c:kMllJllP SUXOH til I II IV fllthit, 
IlJlr tUTl ll r Abate Id I L f in. lull,: vllbli L-aui 
TrluMbi Jit Ir, t Sn. fa i8-Ln. Ctae 3Ljd 31 
n. 14 In. In- lt-ln. Tice In sui>3 cnrulJ- 
tko kli'L 'Till b-.i uon In FGurapt al ihli 

pulnt. J3 u*Il IT nicr * atavdt Co., MIL 

ITlUlK. ll Hi LTlWltlinllll 4 EVtlllK. 

xVurmlrr iJimh.T 4~o-. . UA._ niflUtlL SILcU. 



OOTi Ft illinnirL rtrui 
Fl,1'y. XVsTlLhnm . Mj-h 



FjdjT vlltj II TVr '-.-iN 1ml eEHElEOH. Jill 
ItU TOlU. % Jl. C, I3L.M: t lljSit pm-T*- 
icr. ja.Jd: ]t lL[iit ftutfuor, |32. rttr- 
■.tbL lll»i UhT )in» ■UllUDn luncklrilft. 

J.illlliTlIN. EmllM .1 i-'r . _ illfraill. I'L 



(IQATSn LAUHCIHE9. AC C E Fl.iO HI E3 



BqiTt' jiiUr Coat ■nlfcli ciitLy dcrltp: 

t iito spfctftcatlifai Wt duUkf, Ea* 332 r 
ntbrCLOu. Mk-e-. 



] h i ■ Ll ■ 1 1 H r Ukrltfub* 

l-ilnwt Suits fur I t'53 MO ~'.w 3V ST. Id (Id 
> la r-U Tlilhpi. Th ■■ Jf Vt'1 XT Ll aJrnl 
!it Lij ttfitr L.il- M'.ir mwteri Jr Unr 
V*Tn( iH mini. HT Jl lilhELalluiifi. Popn 
TJi tioiri. r'lorli. IL, pntpild. Fcpuilir 
XThtIiji ■ills liiKih tKii[. r 0 V. Al li'-blgftn .ivi.. 

P'h'-TlPTI. 

TTW'lLMOf'TIi "Frert^li-ii r psTf-ieiluij, 
rjlltliip, bill hip. li'T'j'r r, tiling ITl'l ^ICIlTlE 
K"krmr1rtiL lull™. i™F"hI=I lEpit InDbc?: 
Cirfr-twi' iLoHam, IFflnfc ■'Tnl^t- ^"rl. 
rriv. Prr IkimT: JJJ- IT. ](. iTfaf. St* 
Von*. 



MtratHrIC.Tt.ifT KnucHnserJa— .i HO-ptic 

1ml I SaL 11*11.. tfrfcL III. Mp4 CfttJT txtur 

touniin Jluoild Kiinir. Jlw* lu flffnrtDr 

jl Plkf SI , ]' :-Tljjil. I'PD- 

■iljr XT ' .till,.', Mik .. fh'|iL., 4 S.. lbrli.(.jj 
Aft., CWMin. 



EUCINF. CA5TIH6* AFTt ELITE PHIWT& 



JUR In — rmiiim r«- in-o i,j.i 2 I ■■ 

RkhnriH Emu Willi, Unnjimxiyw’. T-T|h. 



LNlilNLj. ANP HGTflltS 



STKTT Ilnbrijfriwe-r. .li ^Elnd;r. nr HirLf 
Unrso-jcViCT. Ti:u.T-rrEln<)«r. En 

lln-n, uhlit K"le.l, I.. JLI ■: a 1 1 ■ : 1 1. 1 ■.■ □ . it- 111. 
, rl -MHlIh Jlir niiit;ip «r Aorxsrc. S3 u Sill'll 
J n r r ,-r 1 1 1 ^Ipllin: r> nriPLllllij Hinlln. Or 
r.'.uliit mik 'TJH drllTFr full iftep nd 
fairly bciH.-pna , Lt' In lull. A tj-x"i n 1 1 
ll->l 4 £rI ll&l pr*|WllKll7, »li?lf Mini ImfI. 
F, A, rarntll, ID 9th. Ut, F JHadn' 1 . Wli- 
ciwiijin, 



Cr.L^L>].T^J.J Knultit -L'ullnp. n iLli iiir- 
Fur*. I'liOur. CllklnE f-i ll J.'i.nrltr 

SCkiiuftL-narfui 13 il, Wist (JUl Jiq. r Cin- 

rl»ii|i(L UhCo. 



TOR THE 5HQ F 



TOE newL tL Inlif. xiRrlrt r-- j .v firr i-??t 

I ll xj i li> imn mi. \HL tnhA-.4 for BtllSlIt. 

j^riul Pout iwii pce-lbim iiiuwpj. Il'l Ei^l 
t^l^ Hk* Vatic. 



RAPE CHINS 



Ali fat 3te. ] iilii cmL L Km, 3 

IhllJUl null.. I Lttm-iiiil plKt; L ILlibll Sp 
pbhci; J nilTtr ple»: I illnr it illmi: 

l mmlvai tartloj : 1 hbIISiii Iht; J Cnloui- 

bjj. ^3.1 lull L OJii r! v*l> ? ■|F>. , I 3Tuu. J t : 1 1 1 , 



FOJI T3itL Bap- -Hi TTLU llfridl Lt t 
t-rrpT 1.1 r (111 stcm: Isij'p lmal "Tin- Buy 
MLyllJK.lt" I bit [L'llk jtKHSt TW dlfTPmt 
IliFiips l-rc buri- tu do Hurl Iih' 8D* ^hiMsi. 
100 fTi] Dp pkpfj-, ilroh. OLp h-UKhiipiu 
IiifLIE dir I In'- prirL', SI. DO l.-iJIPJl-L E'lOOilar 
MitJhmtax IkyL Ihjii., U y. Mki.IjiuL ,i-f.-_, 

rbkJH»r 



BLACKE-XITHS 



H''ii-11liL*l. »'rrTiTi'.lH fr.-ifllv ftmill 
bim-.-Hl mini, XVMia (jviIjt Ac frn- US p>0it 
linti *Ti M'hlillR. Vr#lol|ri ArpirJIiln ( Uni - 
■'i.njr, 322 ICnlrciii Ti-Jmi EutliUnf, Tckdih 



BlJU'ksMlTIlli, jttt Out 0.C [lit Tilt' Ml 
■cpuriKKki' (Id T-Tj-'g miuji'ni nirtr-*iiii 
nf (Mnff hiTd ww. Mahc coll'L 

irulilh. T lt=. | H r all luOlu til k ntkOiLjf^ 

m hi: Trr'i tulurkl TVmturrih* tliOrt!. Du 

I In: Jefc Lilt Ctlltr iKillli tliii'L dp. ALL 
fi:r $1 dLanil T:r f ll y iuiuulbJi IV. 3J. 
Try. Bliiitr. fltiln. 



BHCF y.Jt™— M*ny tiIuaWp UllLl Tl- 

1 ■' ■■ IfmiLLIm uLu HmtkiHd IL FvTlxJ iLf 

y!|i. ill |l!itfH I Lh. ID Liil'jinrK. FilX- rHi'li, 

>Xicpkli!i i fi dot aot Mripnll, I'mpuIi.t 

altylini: na ItuOL llrpt. r 0 M MltlilXkU AtC. r 



Ffl!LML]ii— ltri.lhi( Dl-sl JtPII. 33 d. T. 
W. attNHt H imnih. tiJh.JI. 

FEi.J.H'H'F-MlTLLS. — I. rnrai likud-WTqujtL 

■i ii jiiithLkl liunvrark. tint 3uD-ukrt Iuk* 
"ILuiiL | , Tirtblt' J DPlILUi IlLIL I'll'j D oil Ltll 
timllllK Lirl '.. ■ hlLX ixuJ uhIImmIf. TTI 1 U.-I 1 nil- 
. :i r.k- til fiXit TTOTt. Xl'rtrOTI hj' L JCltLl 
tkL AtitlbKhlj , 122 jrkutrttiliiH, rLcth f] 

PLHtpukl. h'ppulir ^Lrkhdiiiki i3ivh li.pi,. 
u. [t 3 [ lijli Egt ll Atp. , tfedHgn. 



FolIl yj|i[ — t5iKillr+ umlm. hiriHnutiLn; 

— - - -- _ ‘3 * - Ftar- 

und-bncjol OTitu lobtn In yxthiiiiif gn, | Fur 
Uiilt. Aiwtr U.p|]i fOa-|K. J.1, W. FltblJd' 
sun. H. 3 fl. Ftorti. 111 . 



STAWP COLLECT LHC 



CEMENT 



TTriV rvUjKk r imiIih- J-JII k>ur hii line- 

tIIFi llislcl * Mis bln o WurlK. 

UtUD. 



ODKC*tBTE N.LiblL-.E BUKU JllSllJlIW 
ond moLii'lj. rtvc nt*tS«iiu 5 .MihbH. Bi-. 

PL T-j V-lli. Ill k ; 

TP ymc ttiiiL lilt In-h iKfomilCbTl (SO 
remer! and rrozrdt (*ci-i ruiii'-T,, aubitilt'- 
fir Con on tfyCtrannt Ap. 1 . Ii^ITtp mn n ■ l 
: n- :l mtiilliET. Html'k tCPT. LD 

Ltfltf. Tfirlr piib*j'rlpiL:«, L3-B+, tm- 

tjxts-frwk-nt .let. 133 Sdrixtnr illcg.. JJp- 

Lrtdt, , xi itii. 



l.t TlITVERENT SiiLlLb .■x.-iXlL.'lh Ulimra. 
Op. IX.Hil; SLanip- (.‘n-. r LT i lit j 1 1 t r tTlonL- 



h L L UT R I DA L 



,X N3.4 1 (■'llMimLl kTur L'lHlip'-lllid Sll-ppIVi k 

iDIIR-ltlt TUr « r.Llatlla. CttammitCT 

;>!VpkrOLl(>ll. Ill 'JK ■■ISI TXLSTx lai prrjLyL 
iuxot uiul gtiitratDr pirrorriiiKS Miid t. il « 

■ ■ m i mi fi'.jjj lA'Iiij cul: bF 'll 1-1 

CC dull kbd TlJLl Blrp brjnrluill .kiGhi of 
ttiumlT-Jj Rtito. IL ll a luHinff nyi t- km! 
'jell I iiiiL l:w iiii-LHl'. lii e rtb IbP bM1(9l POT ■ 
mtktdf. Kill I llbiarllrmi alth. pkdi SLli-t. 
L rk-t pul itl'.t. jO' Mlitl. HklJ m:I nnlrr. 

tu lha AtIii I 'umpyuli'L Cu.. 

Tottb Hj jIi-. InO. 



AT AM FA l.fNO mklfl 1 :sr. L^fI ra.f. 
Jiiri Lp-i th'. ACEtO’l.Ll. Vflltim -At"mp 

llinabi, TVehr. 



tlABTIATrb- JOr irui.IL i i.i'.u-rj r» j:ik(i ll f 
tntitum, -n-lLh, driwlnd, IL. fl_ lkovonoi. 
] ll nirrn. ]‘1_ 



OUl.AS. 

TUJ otdm U Lili yjllluu. 100. Bay CUiljiiLL.. 
Smr Rtrll n, V. V, 



■lTS"jl In 111 In: I I Rmkriary LIxmS- 
llnr EbHlnm TD-f-ar nv iM:r iM'in. ^irUiOO 
fnben In cx^llnll|R , mid rtOrilll pund *» 
new. 1*+ Icf L2 H. l\ op. Wnit Tor 

i3i-Ftr1pl Inn. Riutt -Lit viakd. Etu ElLUr 

Kiiglhs* 3*'. , IjH. i'Cthu t, Pf ' Ip,. 

llAUjisAIS. \tw ant Mont fuaDiik luo- 
rur, xn.lw-nHilin l, IlM ]J8i ^Anarlk, 1L1, 

IHt.lSlJ i -.•■I I TglUi r 4 .■ I ■ I A r ( ' mulri-F 

” I.. “ '* . ,;li. Amxlt Mir liblM- tlA. 

IT. -U. T.Tkni. nn.mjlLTir. Mihl 



AlrTKBS' ATTWt I r.iirifii. itoflephiit 
rai*Lm. ]/3» Pl.K eu S TE P HarakliiM In 
iLIrtn ciiLEtnt anti Lhro-r [bw zk*q™, alt 

Him. Ldiilim iFiupk.l, -i'll I. i *|i 1 1 r('il . K-lll-1- 

TjcI'T pi«rand«'L of u.ihho r. fundrA. 
Hon^ Tec si*w birEili: llv tiftiL-i.Mi hup- 
uLli-n. Hjhd Flmtl: cm, 013-0. so. Drnr- 

born si ; , CWriift 

WAT EH J-lGCDr, O-hirS. 1 i lutewipwr., 
AliuIi hi juv ranutf. Hum. LuUpu. prlri- 
liiK iiLi-ufl-h, t> InilOtM. i'.rlll:-. ill L'.lIiiM. Ii'tnll- 

Jnf TnishJncv, ik. Tin 1 lihriL jpdwt iilauL 
32 tiih irkb ii r 1 1 1 - r . AilzzJra] xx":MI-e CA. 

Wdl 



ri[ 1 1 ■ I. K rylLmk-: iiu-l :w kluL IIMJI 'JLl* 

L : ? I im rlllt XIikIi'I ilai MlfkF XX’iulLJ, 
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POPULAR MECHANICS ADVERTISING SECTION 



FILEt— Flnr Animal 2c nnniD 

TKMiaeo. Ld|ftiLbc,im Blimp Lu. r Pxlinrf' 
Klim l UaJ . K-'llLllK-i. EnilJIlUl 

Jten: Jill rUifartm rnreiaa, Tni TVItai 
iiiitH, tf J*w,iiom. fill AaHLlt—Efcooar one. 
FLK-j ii I [ 2&C, llx. EFdjUn' il|lwrr1|.il1 l ."l MikoLu 0 
mlhidp Uvi-ldy, IImwii. M*m. 

~ [fTsciP M LV.i'JI Si ; [Mlettnni : Buptit 

r , [i f 1 1 1 ■ r ■ i r /i I Innrim.i «1 1 ,r h IEhI liiEgpj 
TiiliCj, FMC--EirK Pickst. i;*lAlnfii^, 
binxra. wan jc, Mirra sLhiiilm. r.Mi.»ip<. 
Midland fllamp CMgj m'y. Midland , fjiiEana- 
HSH ]wir-prtM'.l nriK-vih. Mmiiwi M- 
■prr *■■■!) tiimItc- j«-i premium fwi ; . *■• 
i i m =-> " .• tft-t liLrftr llut, U-'mIiLpfijii.. 

D. C. 

BTA3I1W— Til T»r|f|li»^iiirT» Cnui^ LSc. 

.IIIIIMIkhI (dlEOH. Kit. IHfl .IIvimiiM. Talll- 
e lifts iiira.IiiSM. AftllU wur.IC.-l. Fl*rl Kia»<|i 

On., fi HwItmBlL HE., k>w Yn t City. 

liEUTlrln #ihI{E“AM^T fonj bind*, 
in-cmv «nu. I1<f» (.’amn^nr. Mpm-boorra-., 

M IrSIftiin 

TVHiri ililTfh/fiE fill SIS free to opprnml UI- 
lilEgthCf. .HI i ■ I wj , Hu wwf, s murla. 

I'l lJ-jh; : till llll'JM'l H J rt1I.T J .Tl Mr,l fi fur TO 
i*‘i uL.ftNHa.l-l. MakllulIlL M 1.1. HI'. J ly'l*-'. , r. 

■.iiliifinlns 

JiTAUt'B, lUU, Oil ihlT4ri.MII, Tt-ik r.Hl- 
:IKI Sr- S[iuillni| |ia|ut. LHilkEt IPianip 

Co- Tclwtc-. 04i|n. 

'T. 'i ii I L ' r- — 1 1 ilIrTuftik from uufEInK 1 1.1 
t Infix, Hr i IP dKTrr-rtil furrtjn total, I Sc: 
2ft M' IkI'.Iu -moiiiDi. 10r. Lljrj Em. Tn- 
Iik lii SLi.imi: I'll., 

STAMP Alton uslli . .ii ^ Sikiiil-. 

hHl. ILtlKiEriH. E'r.IiRi- I llEEE I , CL 111 1 IflrflH- 
fin), TpkiuCmIi (leinLHfaprl,- Jirutlii j-H-ik-r- 
filing «k„ I lie- ip* dlf. lab-. S 2U1., 
4br. , -be. Eh ie Slrt : mijpinp. ttr. J"!*!.-. U e 
Ini/ itUlip,. llnHlli±Lj Jkullip C0. r Ell. ].0Uli. 

Mf. _ 

STAMP* Wilt 0* pminn-al *L TrS ijLf- 
iuu3ii- lti(i-.".-ii"? if’imri’L. 110ft Peclibl® 
|| Mini-, . Sr Kiiiilrv FIi- mmIL. Uni.OTrl. E'a. 

31 V A IL[ KTI'I KB (hi bail 111111111, 1 1.' rviltH. 

r.Jic or G.Oftft Inw-pflwd miiniD' trw- 

' ' 1 1 h in 'n ■ ih HEMinE' h , ELI IL Nx>icii i-'.. . 

StW Vnrh (UrjT, _ 



hta ifFfi— Tin t'hsni 
lliii'ji ir:l UlL, Jr. 
Elnxlfw, 



iflc. . .fljiuii <lli> 
ILjILf rd. 2atn. A. 



PACKET of » HBmpi: "■ i™ muo' 
Iriia, Slllo, fiPD IlLbpri. rid ir ll xi'd |2 
C. 5!, iLcr,. all fur fill. U--nllMli . 

Minml fifpnip- '.'n.. Ti'IhJ l 1 . I 1 1 1 3 1 ■ . 

a DIFFEJEENT llrllllh I nliTiiJlk Ln »|i- 
bIIhiiu for lEkrnpt <n ijwfwxl who h*«I 

iKf..iHKn. Mickles, lii }". ''rlilj Sir. 

WMtrlnrtftn. T*. g. 

PI.S7JIT 1 flalll Sr- DTE kpprf'THllE alitxl*' • 
iVIr. fipi Infariibn iiii.ii .ii lii iL. Paiml 
Bttdllkci. TllniTT fl|nil1lJl#ll E'llRll’lllllTH fliv. 

F. ItlwIMI. jfr’IinnwtnlT. S. V . 

]« HT.tSlFsi R«. m pxy pmlxbi- 
SlmHh Ilimll I, KhiiSeiII, Eiim B. _ 

FfiRK'ttiy fm; h tot 

cl cn, i -Chir.1 ftnrl i 

ntnl IJply fill- our lllfltl CTLll'i appcncal w 
Tn-iirnM. Hinl i wi ii n-iii lExnip- Tor rrluriL 

un-Eti:^. EJlRnmnnl S'-wnip- (>., ISfpE. II. 

Unnm3, (Am, 



FOfl MIEN 



MANILA -rffiTV IMrect ftx™ rtrtnrr in 
■ miiki r. kL -rt 1 1 1 ■ 1 1 k. 1 1 - FTlcc. ] Clff-IE*-. T*P ’ L 

Hrmln, |:i b^r rrKklrrvil ITikl], nil ilhUr-A pkl'J. 
A"rltB fnr Tnn cxtnliiKtin JEdilwrariloii nr 
hUIMil TfCUUitJ. Fkl1l|i*n]L si PirM III A On-, 
I is-Trik, R. T 

SFCN'S- HuEp fhHn mir fjcEcrr la inur 
hnuL Hun m>:h*r- S«m1 'm c*1xllifU4. 
iirkiinn UhL Mfn. Oik, thrnL. E, OJinfr. 

■T. 3 

BIIFT Mill I'nnarM hJE; i-Ikkiipi) ■ml 
1 ,|,h-K,^. tailing ]1BE I'n. , ]S|r»lnpli*ni;. Al*. 

5-i.iyp^ n>rt>rs uIl hImhk FjrLCfj EO ElI-I. 
Tin) K3ITB TELpHErA lirrtiL Klhl B#t bllElf- 
■hoc*. Fit and hiIIfc- iiEl^kdlnn jujtjii- 
Il4i1 cf Iniilu-y lii.-L. H-iyL- bfO* fiw. Piltl- 
ifillfl-Fr SSlTO Cc.. ]1«1, P, VIkIii-Eit, SJjkk. 



Fun WOMEN 



1A.I>I£B| fitr.ki- your cv.ii Icfild prrc«ri- 
Mnill. Bll-J rkTC TllE'lll V. FhC IttrASukblC 
fv-TBii: t-t. fibt. H-.iirl-bjlIuC Supply Cp. f 
POX ITS. WIUIbliiKl'iVib, M:iu-. 



INVALID FURNITURE 



•OLTJSfTJ CUn, Wi inikc TP iiilw. 
r'an-jlin obklre. InTBlIilt' LITta. Hed#i. 
Tpihkf. IPnl Ttuti. ELinl! ]Lcit-i, I'CCiTOC-Sri. 
etc. ('xiklied J -p ,_ L.hi--i rn.-« dratrllii-si 
-Thy-. Pt-iiJ Nip It, [ho, F\ flirarriL ro., 

5S-S Ffinrl h -1 th., JVFY Vnch, 



FDfl THE HOME 



F'lANOa AND MUSICAL I NSTBv »£ NTS 



]|AS"» l‘ jlnl i ,s CL1IIX. For ii 1 ucLII 
P*||,1 JOH* tj- pyrrol ri«L IM ' baiji bAntl- 
lAjllk’.l p 1 x I 1 fraLC- fi flnn-i-r rjif-m-yhini. 
Addru^ Tl...- ISmiLocardi SIvmIL:-. LH1 s-.-h-is 
I l3.il,, Oi.k I'hI h. LI:. 

lfiraTALL 1 b yoaT linmc h ll’cciTornplk 
lull uliT duTLi* (HIMltMlI. FAElSrU.Hr. llrE. 
A. BUlrl. 1 "flll lEiirllnj ^t., I liininn. 

SAV14) -MM'UtlkO 70X1. Sl-rr I'V-I-I In Strain. 
JLdlAtnr nil uchmcilt. Ollaxuilor.J a, mp- 
tchdpeiL die l-y lull Lipx SSl-L \i, 7. 

SSi-rr-iliiin t'alrri-iiir, N. 1. 



fl-ARaAFRAR Tea — Tyra ppiniJ. rrtrh imiLo, 

flilr ir..I|iiiLJ. I-:. 11. I ldLlllt. FaiillEEl, TCXM . 

TIDMI? Fuml.WiiB. noil Utwynlto^i; rrj 
tcliki ITnfabk-i dti.ph, 1 c:Lb, lOLi.jrlxli. w . 
IE r-rL-r., -Sim VnirL, . 

mtAl’TlFlHr ArtF-crxtla Iihipi — A nyimn 
ran uixko ifetrn cm of papE-c. oarUbaard and 

iriK.1- it i U. I M in-- limXJH-indbH L atELaiSr. 

i-'fampIrtB bonk irf IrorlMMi limv rrlm. r.bc 
[OLEpald. JkpnJii Mi.l'iiilr. 3t.uk Lk-pi, , 
II ,S. klHTtlH3.il Arc, , l -Jih-ajL;, 



SEaIlI£ y..tr CJA31 iiiltfl'iii hirsili uru hl ihc 
mlnirruni .< cuieiik. Due 3 bcoki- r, JLIa. 
xlon SSirnlliirc. iLon eo Make Ie." Fjj-ik I f 
J xr.-.i 3, Lrll in ciiliL. umuk 1 lancuBEr- 
line licvr la toil, jk i I n TT i i l- : i l plccr-t,. t-n i 
iLliiiru.InnR, wi-r.iliu iL-litIrj. in. I hi IT I L *i* ■-;• 
nr R-nlsbEtL art. I cirri. iM-lot. » «sli ojlJi 
OF TL.Sl'l tot Lbi' Ihhih- V't-Iilm-.. EkriCpklit. 
Ibibdlar Nl«-biMil,-.H Jl-mk [KriH.. K SLIrli- 
Ijin Air.. CM ru e n ^ _ 

ABTUTTO Lxuipa un.l HL'Jjn la uuLll 

anil art sjl.n-K i .. i -J nuih Ii" irrf. iiimli-nr 

crnrixmBn Erin InxlrucHocri eItcil In our 
beak ar IB dnlcuo rfliailng mao urilLmry 

h-idlpi 1 1 :i . | h Eli juvImUiuH rlilndrlliti, 
KHEHaifn mill .llllil Ivin; nr li-fHjP tile 
ptT.-pjL.I. E'.iiiUlJr l[n-hauS>. hood 3'ipr. . 
ii S. Mli-1, Iprii AV4-., Fbkhia. 



EAFETT BLADES- SHARPENED 



ANT 1 Uadb prnundl, ba»d, lc. Ktr'Eir'Iiv. 

D hho.li. A' lx 

hAl'->L-T’V I.IHI, K I in C ■ ■ L-. I ; Tiro '.-Ltilu 
imrii. C.'iiHrmi imul, jElailo bnx ri-n- : l-Jri:- 

1-n. KimpplDi Dp.. 131 Slirlbr BL.. lirtmll. 

1 [1l3i. 



DTAMCIND3, WATCHES AND 3EWELRY 



SPEOLAL Drfer. *15 TAnHhin. .ralch. tnld 
HLIcd. (UkTanbeed St yt-na. Edt fT.J3. iml 
by Fi^ri Fuel C.D.D. ILtOny irEui.ilnJ if 
■ nil MElnUril, Hr-YinLlxrt 1 Jrwi'lrjr H^r>. r": 1 1 E v 

mdg.. cmciED. 



W.vTt ll kirKiiM-.— ■ Jowwi T3 I h I- In Bll- 
thyLtif ii 1 1 i"i : if pool Aakhiiin In 
ui'-veht, ynH-Blkd (in *11. Din inu bciL 
HE Flk-lniP'i Cd,, Jen-oHrt jihI Bankora. 
1 1 ' Lmri, |. . K v. 



KJLTKA Np^rlii Klnln Hits I Tht (rrMnit 
pmc knnttu in Hit irnlrcd BtaLei. Ton 
kin'll# Ki-in ij'irlk;. . Tin TdraL Till -i 
Moddn oiatvfiH ci hoyTiir. acnnrirT "mi 
■ I ■ : r a. i . 1 1 1 ■ v . in^Yrt turn™ pudns If derl"fii. 
.I'bf-clul# AalltfaicLo ar zis.e-: y t-iik. TT« 

i.ihulLEFi' -r I '!ilp. (tuaL 1 1 1 ■ I K ' r I mil !) . thir 

prlrw rain ly a r.v.1 tlimi In , 1 1 1 ll'r.lp 

lino:. Mir! toil TS'ilnh On Knllfr liull't- 

I' -E. IrJjlE'. ILIk k y. 



S'E'niTEET Sk-Jtf Plan, SliriHli *okl. 

.'I M m [] if pEHlIilUl Oft rppln [Slimrj iia.-k If 

Tii'ii siri-i ft. A dmlmL CH . 1®)-L TTalmit, 
K ? ii.-i-- i'Iit, 3ln. 



VI u Si i; 



LAlWlftT (mlBni™ of ullxmiy ll.rd i|t»r 
and eylLnitor rcoiirilj- In tfii- borld. fftr 
Vli-UiF. rSihufiblx and K:IIhM-. In- up. Bill- 

Knu Stftlofianl aiul AliilmicJ, fin OJi. Fikiim- 

l>]AF«r TDllH. dSJ-ljfi-NK 3MV(nfl. ].m,' lip. W* 
buy LTirl i-s-Iiji-j,.-. rik- well IlnrlagLiy Fhnp. 
an a. thoxi- :i n i .. p i . s HJaiAbix, p*. 

]T3 LATfcTr f r ' T l 1 1 1 w I L I L 
u.v Tdl nn'l muf-ln. I On f, |tij-.r E.-ri , Tlmim 

(Taat. Pa. 

PI. I V I'lann ItnLaiiEly — flriE trLU. WurLd'a 
HTt'HlO.I iTltTniilnil. iTuilrlaii Rolf-iaaliir, 

JB3J [Alw. fTlhXBD. 

']3n> K is,, •rmco Fair," amiraite BonN 
■ill k Hkilra-jrii RkvEi-b of I’L iurmi Cmnl. 
7*13 il m I ftEiN,n mill., Jarora P_ EVyLu, FuE, 

fP,1n, Sm. T-oTk. 

CATCIIT rrwsmr BeEl ••Trrli --V l4pnr> 

Kama nip]." irtlb Iwa ollirrA Sic. I'chIb 

Vtiikh (?mnnxn,T. F,'X-fcy Fjj: 1. raluradi. 

13-i t pTfBEEfE wlIee bxLlad 
lo jram. ror hlIh trrryi.hKfn ec dlrurt 
rrnoi la, |ft rim It XfjacfiH-l IrMirnllVl 1*^. . 

IVpi. D3. tTaflilmlnn. P. C. 



IVIlSIHiKFCL value — I.JElt-I 1,-1 .ill, - 

lilhL c uiebltir. CEMdoaad. oiai, iiiHlniRauy 
ftnlAIi. wlUi ewoItj ilunhi(-T*nt EHordi: rtsu 
)ar prtrn Sfiii, cvr prle* only 110. IT not 
snirTaetbrF, EiciAy no, b. Tho Wan r'Sirl- 
MtUr SC S. Rtmind flE., I '111 i. , . i .7 1 . | .□ , 

11" - 

I Fills Ealkloa ir.is-lviiirvi, <[| mtki-i. IS illd 
■■ii, ?oiiiL rur fret JSiL iirow ilitulc ruta- 
L -ll r. |I] LB L'OCUIHrdAL Alt, Ctalolfill, III 



SUDINE9S SERVICE 



raniUTlSU am!. CmhAcLInj by Rad 
(Li hi — a -niu-MEt nnuil ot ud-IO'-iIbi* 
™l Ini'll for rapLJ. IV.LhfuaElr ami irmrslR 
ClileulaiEttn nr cinlK -:4 ptl Lju-j mil ihtalll 
or biikliLlnir (oniji rurlSon, with auDlollDin or 
nrihjii.n’ prLee> tm labor aim mai^tlaH, 
alxndard A-lnsliilf* and tnrmH. ]abcT-UTl!r.[ 
Eablr. xml uH>*r Uatft UWfuL tb Ehe buLlli' 
l">K trqiiFB. ITillblC i-r OLI ilv IlllliEraEOii— It 
Of r ensyp- ptSEpab. I. E'iijihIj r -VLirli.m ir. lTnck 
Ui'Pi,. il N Mlnlilxar, Ate., Clilr-jpo. 



F DR N I: LA S AND TRADE SECRETE 



™fi1U I.ab kui I 1 rHilo Sonets Tot dtkt 
lilitH.ioo, E imruntw.l. VhlTtlCblLF XOCUTlIt 
ivtIH Tor rreo pulirclors and oiri-Lii "for 

iii-TualuiioT ■ .-Si.T, ILanno-.d, ibEmiil. 

K-Taiitnu. |*^i. 

],PW TRAPE fllKl fnrniulaiK. Ifir, 

ri|>T •rii t i-1ril f firii'iULfcfl, Mr, JL'mI Ivy^r m irniM, 

enataiaiant pttn«F. irt, Bnrednp PowdFr. 
ItrH ivhvIet. Lfte E*.nh. let io t 

Brrrli'c- IPuroxij, RR3L-D, BoitanUlna Am., 

CTiliiariv 

H5i Btrl.WTI ILl liu-milxH |n |hk# r«nb. 

Jiin (nc*n or .iamE«i. The JJirpnx; Supply 

fa.. FTfi]i v:.TE LJTTh HE... Nun Tort 

Ak~V roirouLa, :1 l- Hailafit-Llon fuaiST- 
I'*nS. K^jrBlniHF Rmnily i^o., Tnlndn, I>. 

]•] MOST WoDdcfffiil F«uuIiil All mu. 
All ti liP A liix-li irifit laniL 1 -rtCi'il, 1 : j-KiuIu - 
1k'in ilL lm iiiuilir JLL hrniL! a L ■mill oeil. 
E'riilll lIiIii Slit IiiUtii'i line, -nr ir.Elfi-nnirr ffw ■ 
FlaHJ™ I* ■'eiiri iroliii W r HEimT SEwvftilty 
i --. , ii- on y 3i iralm y. r. 



SI'-l'AcL Viinkli'L wtrlllnlnE TBtuabtB 
roripp- and wr'". ttiirlh dollacp. irUL bo 
swft with llfft of taraalFio let 3 *c. Tta 
F:‘il* flalns fVt. Nr-if RrunurtFjf, s J_ 

A tltUK in'ln. ijjarpiiiml fcraula r« 
»i»»i -"'r nmwiniL. i'iTi-i'-i rno’niiah*t. 
Rf'-rTtopondonno eT,nitfiitL4.l, OrJt- CLatiuLral 
['finiTiany, mi mao. 



FODSTULjkR. Fix poai on ns, JEr. Any 
filr-nillla wnit d ID- and , E ■ n ■ f,. ]L : hi fry r - 

Hi'i jiraF. Full iltlT-or. itias, 

Sd.llftD FUTtM [TEAS — Prlno, il, iKadBAlil: 

nimcioio- llrt !n stamjja. PM ie. BriimLfy. 

rvncTTUtt. N. T- 

14,*iH I. F. I .p'r^ '"T-}-] 1 1 1 1 ■ I ki I L I fl r , ri,p m frn I 
1rfhi»3n*X(Hl. irol pnrntlhi I ryriKii nnd prp*- 
4Hfi". Inrl'idlDA ||i|rf|nwW oE m-Ckllrri. EEldB 
sn-Ei-m Ter ortry HuiIhons, il£ .abHbeallr 

a-rLiis:ril lb OliO I a- to f'HLulim of R44 Diari, 

i’Hrn $!l HViiBlik JAiutilar filerhanlci Hook 

]1rnl,. 0 If. >ILr|Hf.jr. At,-.. OUnMu, 



LAMES AWD ENTEHT A I N M r NT S 



"SEADICAL l|[XL^7^^^■, , ■ , B *Elduy 1IUH 
im-iilily t-T cxiluilfto ImronnaLlnii for maplml 

n-lMriLliEi-rf , VVii:‘li yoLT 'iE M-nl-i. h 1 ■ rn . 
m p y Eon- fl imp h 1 " L 1 , 'f Ji i._vi ' r , 337 M>. Sail 

It-drn BA. i.ns Angr-ir-. i-ii, 

SI TRICK EL 3H K*«a. rl- 1 Ik-1, ' ' Laaata; 

If I ■■-rEiLiif Tohln* liMfOM. !I luOnayUBaklni 
afntli in funtkr laailLnp. and IiIh mialnx 
lfte. Nortlty BliOD, IbotlrDlIkllt- 

AVr., fkilOUil. 

Tliftftf WllllTH HHxDil.il an ll Irli-Ei foo- Mala 

eh rap. ImmESit Mxxin ituwxan Blurt, Ot»- 
|. {iiio. FJ40 SuotiIl-s. lie. Fake viihrry. 
I-Iiuo.r I sail aLlini IhHUItO*. FliNTiy BdlL WlEh 
JnhE' nnLnlneur. l*r R-lliwrrn-, Miirnaii lirb, 
IlianalM- 

MACrlCIAVi-J, a »i a La ur and FKifcaik»a3. 
SfOH HFFil n"r iihtt I link '-EljLf of -PattiCE, " 
Jic. ILLustrBbcd cxCxlnfiM lnn]04B(L NijhJi- 
wr.EOnl flupptT Cf., HIS l(b An. ML, 
fr||miH*Tl 3 jlH, MLV1I1- 

fiL.lfiiriANfl! lit !■ bttp inn sa.o 
niioii'jr I |J J^nilllig DHL. I] [ 51 >Eu3l1ftU- 
■■ e 111 13 Ind iialbi, i -n- ; SSe Uagk-liri'a Trl-’l 
Car*, lit: Nnr Hook mi 'PbLiar, Ucj Bar 
KuJn CiUkflH krtn. linbrr h™ OrlFtiL 
rliKH, Lifilo Cpmpnni, '.ll-m eikiIIb,. 

Vim ; Few ikilrTifil, S(aia. ; KSdttb, Oku : 

FLiekreoL, Idiba. 

Hfreora OTlEhMAIj ti 143.3 Ulito. Siliiiiemr 
IFll 1-maLfW fTFF Ttf l. HHIlXl'rfh. V,'iK-,Fl.|n 
SRNn Or la Hrw'of ILafh:, ALbany. N 
V- r>L Ifli'l oonplrEn and I'hU i-idii'Pihi. 



POPULAR MECHANICS ADVERTISING SECTION 



SI 



tIATE Tf'iir nomt rinifn dn lb*- wystrr-oou 
tellur iSiPiln; lulur-Ml llig , JcUfIMh shurylsaiy,, 
liic, UiixiM, r-Si ft i.*luimr: Aw-., Chlwkfe 
frm-Ki.Tlltf. Ei-iiik-H, 'i ruai, (ikmtk. Ktc. 
TllyillxltiL rilulngut Em:. 54 to id e Cud 
Irak, 10c. AttUuHl HUAPlT Un. ISwdillJ 1 

HB.. ffi; iyt.rH KL. CllJ riMl._ 

iMUH'lW ■ '8ViiLirT-' r 
•‘•"Ji-p. 1 ' ikcsh ifc: 
rheo I'hoLo#. set fimc 

Ath.. PlLriiliUEg, MkH. . 

JtAl'iJ.I 'IANS' Irk-kj, IfUiJi-UtTs. IbeHlwi. 

Vein ell tin uM mid I'uo.-K ITIrci 

l»W. CHllV rn». S ITT 1.1 It i rlrV fie- Mltfh! 
lkiT|nn, L!IU I'liffiifil. FrwUltrtCft. ]( I - _ 
ILMl'tilik I iHHh'm- Bahtitr UrtlcitiK — 
jei'ni Bin»t, eery iiwhil. ('at tout HitoHl. 
r« j -J'fci JVUr^lf, *LpAi j-ihiT JrteiL'ii. I.'in Mr 
Ulfil Lfi r . ! I WtTJ C-S ! iwrf iiriiinliL - -rt W la- KP.rfl 
eCT Jnuuderiv emir K5c m* peat 

iLlJhitltHl. 13 . Lj:?i. AU- i nllP i:l yr, V J. 

- hike iU0e E'mkr. Trii-k. wmtii at. 

Lliu.1rul.iii tuliil' ip InelUrLldC. Biuil '!=■ 
jLimii), T3rrj-jCh.iliir tor hUd Mid parlor 
■ r !. t :m innn-iiL. ttnf dlrte: train a nrtfta- 
Jl'inj!. m-JF,iirirtiin'r. Miifilr fu... 3ll. 10. 
fi|Q We»E :;m>i ^mh TjA- 

P-3..A- T-H. SfraJetn.. Iiui'w?*". 1'irUlH. 
IiJm lluiki. nit- nluJ liHr*. C'ilt»l«KUi< 
I’m/. Ainek JhlVdlstdlid' CCh [uept. 40, C.lJ.0-'. 

mil"-. 

I i.vJijJ (exili Jim Cur :i - lli::>- i prftLT 
BEt«r-'lllirrtr IrlrH irlll) u hj3iilki,jvliL,l , 1 mil 
d mircllng curd ti-Leh. one 1(4 1 jou won't 
Fnriii yoon. Hits ,i !." dplcmllil pwpniUkii 
trie j.i hl BpIi’Ikik. H3E1 Eirlv Atp.. 4~* h I ■;■ A !■>. 

Ubi i i . = i j i L-; 1 1 1 r kl f. iv.; -,:i,.li y:.\i, 
hiiNW ftwn kinmkiin*. hufe. tixim. tit. 
“i.-htii, tf Si MiifLllDimL (Kip?! $1 rpr- 
liralpn rrn-. The Vlllii-jafit Ifpt- 

llm •j.ll. l'Mnill. blii-ii. 

FLAY 2,. V I.Jik.rLII.j Sk-Ctrlrfj. Mcrabii U*k . 
1 l|:il|.j.|..M, HjcilCilS. AFIllJirt] jlll'M-ll, 
hiVi, hii-Lutlmu, T'kJiLiiPbX, JTLIL:. SLbJlekL 

Hrcw. Lllti.'rl+llini.'ML] liir all 
jEuI.m up Uooili. ].«rEe L'llibr Fim 
I i.'hIw ^l A flp.. Pt T0. 1L. iTikiin. 

IdAl itHJ (.rilulujfuu, USD im^-ra. ylVklrlE til 
eurlli. len crn.le. Ijuiei m»Hli.’ »1 3mm». 

>!'(■ r[*.;;h j-eeo rn ,|n thCK t r I h3 (1 e -mL kh 

(bv crtiil: prnt™iii.ir.ila — ttrifu gn. iff-; 
CLta, ;:.tii ill rr uiLlligJ , iliilnU'iiEE iivIKi aiU!l r 
r« i~l L :c. .-ii.ir.ie !■ -'il I 'liL”:ip:i I .H 1 1 ■ E'u. r 

a. ts iy. AriBBP at., nii.^o- ill. 

TUIE'Ka. FuzilhL Jak» r Unk Oooi. 
Vtiiirlk-iuliL FlgnitL-H, tk-ruitlaut] F-. i.|ii'. 
n in k 1 1 Ln- i m i . Is I u i xl 1 1; 'i in 1 r r i m . (tiim 

Mulral Ca„ Jippl. IW, Liilikmli. UVIk. 

KifTY Jiike. r-Lff itu'i-.T Morr. iqulrl 

rhit. I ft.-. fkiHWL Mil'll h^ui'jr. Vii. 

MAILFNG LISTS 



J-I>1H ULLh l iliHitkri.xu'r- — #1 Dtir (linn - 
jne-l. H'.-mp/ili-jl (giom Uk'll HHjnt. PTIIItHl 
■ iiiiiiuiiiTi.-: lit mi d nnllr tnund. Amirtpu 
OiranuTfUl IT.. 411 3few llrit NTi'l Ikitik 

Rtdg.. i.v-liimhiuL <>, 

h'kKL 10 tenlneo nitn, etiij. 1 of uiir «iiii- 
Jirebelikjlt 1 'H-IIciiL duU-Hliiun. 11 1 : - ■ ! 1 1 1 1 

UTrr !i , '] II U illlYimil lUaiiLUml Iihim iif l(nl |- 

Ing Ihi Id with uuinlitr *ml nice <f eicli 
Hit, mil lnrunTnllnii ocht UiiiIik'^ in-iii 
i:oiU*. Awicp. (lib) ri#t aETti. Trfeln nt- 
i-ulmr Ailiri i -ijiiu 04, 1> [lli?i 'V. Alltmi. 
CIiMhu- 



TTPEWfiirEfl* ^Mfl *H(TLrE3 



"Jti’Jiliki bStNlec.'' 
Hit 4 — SSc, I i «■<' 1 

1% e-nl if. mi, A Jln.lt 



mt!IT>3 f«r (trw LrluL *iuj itrt THI'3 lirli'f*. 
KeodniUto }14. (Hlnn IIS. ■ Snlttu lit. 

S0fi SEHhlnH II Id ISE'. Li i |H1?|1T| ; 

glLUJUt**d l Jtuli. T>ii'irrHi..r )3|C||mim>. 

1 1;£ A-“h+I' tV'Mrl urn fhlrJBTi. 

TVFBWJtlTKHS, M BHiti. Emcnry. 
io i] uilt lit Enmiiu:. " Yiiu' j FnMui, J ' link 
1IV.' lifiv. WrhT like PHcli', tMu-UULced Ilk.- 
nnr. HJur ttj ixnlnm Imund '^q.Ui.Ni 

Btk] r ' ULd [HfUlU I iKJ.br) t mill pef^H — f]>l 
luiL '-j 1 . .iljr- iiiti-iihuu 1 1 i-.ii — err potii n M 

lanjo Ky» mailer wimt jmir iietili. nre. wt 

...II lr -1 '.n.'- t .'I. We if I ..... 

\nuiif TvivurLlcr I'c—ia iv, Iiviii. j£-s, t l.i- 

nlirj. 

3 . run hsuinotwih lit, OibtE ; -J=^:,| 
TVjli*«rrirfil r Milw. )'-.j . , linil^t-jj . . nnn 

I L’l * M EET;), iguunr.lurii ;ibnii,1inl U'Hjfnl 
Ti jiutarUif IVr:.Mi. M Si I It, mhl ird mlTKld 
In LlnltKd Nfcilf] for I].». Chu. W. flLwn 
r'l... W. Dtrtilna fltrMt,_01cjta. 

FOH Ball— ■Almcwl 1 1 1 ir likiildi Ihivj'iilvP 
Na, E branllte. Hu ruli (.'lins. F. 
il minor. 4faJ_l aim 1‘jr fc At), , ChlMBCt 
WaVTEEp — 1>h 1 H Vienna Tymmrtltr. 3lui.1 

lie In Al rneiijgnim, Wrilt, cl'-lrifr ]nin*r 
urlwi Bl4i u. H. Btlrm. lO Ekit Fcir. 

ri'in Bl i ITiItuk, 

ODOTL scrrlrodlilc tvpr'ATltorv 17. SO tuA 

lip. ] h rl t ekhl lirl: i.- ikr. ]3nii Tn:i- 

=Tllkr Cd. p !!St IhriuiithlrT! ISaslon. 



ALL itnniLiTd mikej of IsiMrrrUcrs. Fix 
soling. Llhrrkl gilur.il.ltr. OiMlngUr, Ini - 
cun i bn junl iu*i!iililii upigurnLtr liifunni- 
tlnn Eem. ilit Jtk.il ok nidLL ordtr Lrpt- 
mllor bumf, a, K- jI(i/M0r>ft. 11#-] LS Km- 

J ii^ulk PI,. C hi-: age. 

TiFimmuu- L;.;t bugiiu n.tt si 

Lei t r ,u ; nil KLiy r Ml ill*: d ; h'l I i 5 ^ s H | uLdn (I r I T — 

Men nr 14 tLavi' Free irUI: pot «Dr psapa- 

h'.l iuO I M Jill I , XilKnIlkiiFlg sl WelEbin jnieLlnii, 
W'.| CT" r*vo. i'.ii.- di.llkTe. TlT^- 

i.'.t I L-it F.E'lLir.fV'. Allair l r i l l y, N, J . 

llUT direct : sypcmrlttrn tf wcj-y ibraertik 
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FBI i FTT 7 S 



I 7 KITE|> Sill. I OH. Httni on TjliH-Hrlrxllnii 
I ll-l. H Iftllll tlllo la -111 BllEnmpSILf. lhlTpL. 
wurki It MIY RIIEle. 1 ll CTO® Cl l? 1 «tfil onl 
pi.iLOh jiL Iujo pinpr. reap limL lIiiim: 
r . ill I' ll! LjIV Lilipuit En HMEkllll'r fc'L 

TtUu Il'IiIi.v.h . Tj-UiLrl li.-i, Alibrr'H. 
ELlnuli, 



Jfm. [Lilo— S-P4(y pit' bird IEH.1 trjl. 

ftr lnr B. (Juttf. Lilt hid bio, N. T. 

PATK>iT ' II iif TL- iir, nir i lEikiL A'l- 
rlrTT-. At, piiiihi*, Cfalftijo, Til, 



-till JpOiir pit'M nil ill i 9 f| fiRiif 

En- jmn 4T^:| n"L 1q HHl' rjirltiltal TTE'r- 
fsTO. in rlHE^e -of i-ipilil. m offEr rop 
hnLrti. ilur tr- I'll nr piLUr. uElli IiiMilhl 
.yil IiOtt Id mirliL jihit ATLli'li'- nrllli inmll 
rimAi, l/Lrlio uv l>»ET|ho iour petnii. 

Him uo irUL brtp pin Miiiin Sc aElllor. 
ALl 4 «ndiln| lAaii.iil.rsv,, Ftrtirlli At#.. 



IMTF.St ^jifi-idE-.LI linn hm ■! dtHBliip, 



nS lA EEnirir 0 . Hi IX. Fpl 

OnmibPTO. Kp. 



I*nt Fnilnii-r 



mini 

W i J-.l tn 


. m1L:s ul>l riDAApLper,. tjitk 

1 i - ■ In v rn 1 11 y JL . I ■ 1 L 1 ■ 1 In 'l 1 1 l-r 


— . .'.ij i-ii, i 

11, ■Hm-.'.I 


. un .a. Li. 1 1 iLyir n . i b inn .11 i- l 1 B i n. j. 

iLjrnn. 1*. ('. 


I F 3 'Ml 


m-iiili 1.4 fa-.-n yfjr p j ” L'Z i l q 1 1 1>2 h . 
wliJii'Nil rbii. WtlEn In Vluii Aiiii'T.1- 


■rain r .1 1 r ini* «if R. rKlrilC *Jf1 


ItC'P. hvw ■ ■irN, 
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CAJtAI>lA> ]"*ioL WiiBl AJr FulTHnp 
ru'ir lrn|'i 'Y:,i Xfi.iuru. Welle Fradt 51 nil. 
<■<3- Bldnhrlii Kirt rt,. Twilihil ■ it'juH L 
1 1 " j mii kj IH Ti> k i u i u uhj Jim J I : ricH. 
Th-II v.-ii, |. ik-iit. 'i til-.- ISniJuiilM i. JI-iii-.LI , 
m a. ijeaEbarhi at.. ['bdr-nm. 3JL 

PATJ 3 NTAiU.lt Ulna. hwiIhJ— baanl fur 
3 free itnolu,. It. IS. kJrrtc., &j Ditcj Bfeii., 
WMhiliEUMl, D. C, 

A t*L ]MirLljLiiH anil ri H 1 1 Lji j rfepi E 1 1 1 

r-inipte 1 cH.m:tniktlnM Fixed or portable. 

Cheutdy rjaiiiifiri die-]. UiiL-iLiaj lim:- 
jh i .hIjl*. ULxJ.-kiv iRy.-h.al •!...■ j\ It mild i: h] 

|ilt| iwqi |r-r Carl F. I.uiLdrtCTf. 313 Wiiirna 

J 5 L . H irlf. iiL. kniiizi. 

ififf Sad e — 4..! aj i iilfea n palr'llL -Mu. 13*. Tar 
nu:LT.i _rr- . Iiiuriil (-w lumbal vra. ■ gena-l 
«w tlnL i iidc-ty m dM<rt. IX IK. LUbr. 

fiji Ngili l|.>Li ipr i Helens. UhnE, 

HAKK in affai ohs njoit H*k UH- 5 JLT. 
Hjli JillrjiE h- I'.U u jik-uL klliil fur kin- 111 
yiiring drlhd T>»r. IhiIIihI jiani. 7-jri£j Lit:, 
h U i raj TDHltCTlmu uJhic «e> 3 the 
H.ikn fur dime j!e i.:iI 3 iiiL 1 l\ 1 . It. A. (langi-T. 
lW I'l r-J: fcinvl. 1 Nall a lad, Ih-rpm 
iii»QBAFIIJCAli HJ Hnlbfe hiI.tI.], 

ItHinldj EiiIiIh jiiLm >iiu.lL paaa ■ ■ 1 1 ■ - 1 1 net 

in nai 1 , rr-j|i|K.ri.-:l : it EhjIiIiiih slyii.l. I *1 

tailed. JnJdrniaiSrai rrw. Dntmt la. Vim 
KLiifL-ti, cjtr Clareland Stme ©o-r AiuJieraL. 

nkln, 

fe’ATljNT dirt. TOllwfJir on rotary r-lmt 
awi-ivr.- Tar luLr. J Hiu.IS-.lil. L3 ltiI:-'H..I f. 

ffll, 

PATENT lwh Dir rtf-erlnx a- hud nr nuhi- 
mobtlEL JZ.uW. TNa. l.Ku.tli'J. J L_ 

lAMiiipn, ii'ilii II jr il im .1 n. , I . I tt .1 1 pi'll - . 

Cillf. . 

i:. a unnlT rw s**Sr. B«*rt id n ■' 

ivItu Cinaillui I'Llrns in Itit count nr n 
jOvc-; <A - 1 1 . i - . .k , :l= r:: j !l. YV--.-nrii. I 'll 1-1.71 I ' 
inttnirirtuH. i". w 10 ^ "As. »i™iji Jmi- 

H-Loe-ELt. flllllL 



CUNtiULTjNn EM&IneS 



Cthyai 7 I.TINo JjTliilliti;* — A NT, AmrtTrtU 
Institute KlEL'Irlkil KiiisIphwit. FmrtksL 
m! 1 In-. Tili'u. 1 hwiirklui T'H fn lfll. iljij 
nil, mil II. ViVLl. 3 iti.vi..r, Nca VurK. 



M 03 FL& AND MDDEi &UFPLIEJ 



MWKU^ din, and manufacLiirliu_raf 
iTiTcnt-orj. br uullihiH -ftaibi Tiui 

U 1 >]*i TihiI k'n., ill Ai. ILrt. 651 . 
at. limi t-.. Mil, 

NVK -IfVl.ll! ■ -.11 IwrfM qnrklDf minlrld 

ftar -iiiY^iiiiira. s. lain macUiury i* il-.lh i. 

HJ ■iPlil lMi- L-ItvrlSA-Ilt lr-CTl. ] IL'I milt- Mi .1 
nLUTiplTiij NIihIi tii l?ln \ TihiI T(to- 

jiKIiV, ih SI1I31 > 6 | ■ I'niriilfnnf. IS. L 

HyiaEL ^iiBklr-j- lir-anilan* il.- el] uw ■ i 
"'nk rnr tHLinaic. Nitariii-, 3 r ikiuii. ILil- 
Tinla. 

1 *J ELiliT Il'ISJLh; 1 i^KiaTf Br : J- i nv 1 1 - 1 -^T>I lii- 
l 1 - 1 1 1 1 h - i.l _ l.Lpjhl NJCg.. Nikki k-B, IAprrJiUi:-jiii.l 
NTurk. T-_"l I Din. a. Il 1 1 ki -1 H iiij- i 1 1 1| ■ . JmIilih 
NIhi-IiI iht* * stimuli UK Wurlsj. JUUdlk? lU-lE.- 

iKrp 1 . P. t'lmelnnd. Ufrlki. 

INVBMTI>]Lli: We liil liUfuuSIliv liuluL 

HlTUlka I-- ill kainlh -.11 -Lildirr. AlkJh H|H-rniL 
um iilrpriY, uiiIk amt til™, mnirhlriii. Mlhc 
and MTfu- idkIiIiip -mirk. -:.ei4l ■pLiniSnu. 
CUlLnpi, IllatbiC. n WiL Llnl liii.l ul tuCLi tllH, 

tlr. S.nd a.* 1 11 1 1 1 [ajt ill I “:ii p i Iiij pijiffl 

rdelne. Tr«. Tlif Kaale MfE Cn. r Dt-jn. 

13 , H ' 1 1 1 l- I r- 1 1 Li 1 1 . fl, 

Nik I L Ml t iS iiiaik Jlif ilikk-iiLnm ; Hieurnl |na- 

ckliia msrk : •tr’lanlna inU. jierrmliiR: de- 

I l-Jwplll< £Utu!£l*Lk- dL-Tk'rt 1 II: I Uliu-tilll'ir, . 
Iq i fntJlJiin la ill 1 sIL klatU of I i£tji LtHiL 
mid 1 1 1 a .- ! 1 1 r, r ■■ .irl:. J'rtriTi re ndi'iinbie ; tdtl- 

iim!i> 1' 1 r-i r I Is |;ITh.II. J-lral M k: 1 1 i I m 
n- --tn. iljj Jiir. Mpwl. Ban Tea* CIIt. 

kl' y. i M ], K . p,.., Ii.hu nuMlal* r Li 1 11 1 ■ 1 1 1 Jir. ; 

bird i.lh-H kiidl <<1 n- nil'll nf itn.':la lllkT. link 

H-uIcf _l L-Htil'lL-kL- UloA tf ihJITh ilnl. 

iiiikIlJ h-uJiJiILth. Jii-jiil flir 'tiljliiiir. Tin- 
I'lprn" Nlnilid V. ■ r h p . ill i 1 i Hi-k-i: . k 1 r . , 

ntleaetL ill. 

FA TTEB N uitari: .1 lx-ik ilernieil id 

llm |'i L-prljdi k ii.' liatltMi anil -.-''11 r mrldnij 
an. I mnldliipi VkTLkrn liy HI, (I, Wllli.- I, 

j. ikr«t|'i»l nmltni maktr uf vtarV tsp^Tl- 
iliur. Thin Lhh'I Jii&c (nibUtlu-d. Inal] Hit 

KllllJM -1 l_n 4 11 1 II r 1 1 JTKMie- ilmjik-, -J LjstE 1 : r. I 

tHertlTk- ni*r.nir Than IhhiNh rIiiuk tliSq 

Itik-. 211 All lllujtrallniii. ]M 1 iy, 

$ 1 , Jmikdatl. IknliUlLT Mn-'ilnl'-: Uook 

[knit.. <’ M Ttl.'lil Ail'.. L Si 1 tr a a; 1 1 

N'KVi" I III". L' 3 1 . III.' Nlo*ti nf a H^n-nfr 

NliIJrt 1 ' uhJehjIuI IdK-ninntjn. All paiu 
aliuwj i.ikI mimUrtwl- »!«■ Sklf 1 l«- 1=1 
cn. DiJu-r TDbdrli In nrt» ire, A6i#allk' 
Tjjh; [pti-H.iiMjtLft-pE-n-iimililii.'— .HutnirinMIe — 

i in P-Snalni; — ^ii-iaa l&idiit— Sifi» Ttii-IiIimi 
l>JTU,m 5 — WlTfltHP. fp-llHrillll. TVIlv, in<! 
L-Jiili Hi# hi:l uf H r Ti“ ST pnrpkn!. 1 'iipkllir 
Nl'M-liankn St.-nli I'kirt., 3 N- MMllEKn ln n 

LTDijen. 



Nr.i,KT3 mwlrlj. jj-iinMlf. Vi ijy r*A'\ Ifnim- 
iw'od iulie- lUuitratcd paen 111 . W. IL 
FrtlV. Si-™ "blif L 

FltPili ealalnKUk' nf nK^k'l imLit'tlr*. l.itrt- 
Ir.an. jiiei jI dpedinlUH tii enntraa. Nnrlh 

IJ I' LI'I JiHd Wuebn,. IS Uj-nc 4 K. NuiLk 
kliLzunu. III. 

H-FKX'JAi. tlk-niriLdi md _Ul-< hinldal ik- 
Tk-ri bHlIll. Ell hi i*h Ll-J . M'i'i.l.,, Trndi. DJm. 



.k N'lv.ii- ii h: rkk . util . 
i.kfllnif. pmOtatria- Ikm 

l"£m.- .ml Iul.Ki4lrpt- 

THmr V«rk. 



S' ■ jll'ik I- K . ill!,, 

£ mvil|pjlli:i: Lilj- 

(r™ w. IL lYIn, 



HANUNAtT JHINC 



i l'JJ BUiinriituiru mniLil ma-ilRlkN'H. Alt 
SilnliH; .1 I-.ii lUw and. l--.il.-.. |.!jJ-,i r.Nlin 

■mis™ H nlh -nl ti.mnH«l* 111 ill Ml. Ti'JiWr, brfciH, 
i»- am nn.i- 11 . Uriw-liiiE a apnialu. ij-im- 

■1111 TTrarfk Mill.. |r.,-. I la IlHuvILim aiul pit - 
•I.ici .,lll'-k 7 . TflTLlU rout v.m:V. | .-.:-r|t 

Nirn. ty. r isnarurts* ISlda, ililwaukEN-. 
WlL _ 

iltSV.kl. SjKY.il h . nmn.ir - k'lri-ij fill Li: 
kiniLnrH. IpJkHia .il-jaliLiL- i'l-.ik., J. jh.ilh. 



FALTktJLV |i L Ln.-?. Ijunl.ii — i. I i 1 1 IJ E n 1.1 g rfi 

aiijLlitiiE In ltnn Tdiul < 4 - iird>K iiur 
r. nil i In i "in Ilm. ill? Ural.' k'Tilmiji. nf Hlrjj 
in. n. israM- nr .k.um.iikL.. run. j. I'rs..-- 
Ufal Iron NVinL-.. Nnrtl i t JnriBU. 1 1 L I nt)4j . 

Vi'J-.i.ii L'aal Inaa. t^uunmikia pHillii. sju*H 
InTfiqnikiil. ki'rki- I.. .Jar Tut- Tiw ai 
l4uk -ufi M, u I ill 1 1 q . IiVh-LiIIojE A|i|.:ir.il.uK Hijm 
jiaiij 1 , Si* Naclonal I'lisa - E!’. li ll f. Tukik-, 

Hilll'K _ 

Tl'lIEE ivirtgraull Spnngl. Ttkituii Ham.' 
lUnn, II. a K. BroaJ mL.PIHIi, ]-h, 

JlIJHp K]hJi| MxrVliHVT. nUmilti. 

bl ■iiuiYilgr I r_j H V , *' ij 2 1 'ZH h . I j L ; 

“VikK -h.iikIj. all lIimLy, niTiT" .“^ri iTT' 
h ui'kj ILfs, tv,. 133 IV. JJnnrijk- Sl, 

t'Jweam 

INVEKTIONK Pl-SThhILl-Ui j. - I it. ii ml a. 
IuIhiI. J t l1 ij mil, Vuu r l::inli r I k U '3-.' 1 1. 

Nla-lili e 1~a.. Lljlla-k, T Vt. 

WE miimraelart lljflic nliuiiiliii* ilh-n 

Trmn L! nr iirknlvt. -'lI-i| [-.dan-, l ln. pjilYi i|- 
lip. mil fill! -t * . jcthkIh *fi.J5riilllf 1k» UaiT'kl 
HUbmUthl. Iu.ll ItlnfH FIltLia '.k u: k- Tim 

HilLfa . TVbl, 

f ■ AS Till EHlkLer k l lUllg Lint plan; ni 
NkL-dU for IkiM'iiH Of I... "||..|||;, . Jj'liji ill 
hUiiiiL UiLjh I ,7 1 1 hi i ji- I rj ri-i.Hlr.f u LI c Cn Lc 

FKUk-ttrhnfcbl toik « till] -nil vii. wilti-cii 
l.y il Lkl -I-Ikij uirelLurllJ fin til* prai-L- m 
man. IK |ib rvH, E*nfilFi'ly lUijY.imrr-, J. clni h 
Binding, int'.'. Si. JWTlJLllU. L\p. Ini Jfr 
rllUiim El'-i'k Jli-Jil., Ii SE. NJl.-liicni .An',. 
Ctalrwri. 

ln:*L ESTATE AHD F A R N LANDEi 



THAT T ■ r .- - 1 1 1 1 >:f jtmn, aiiiin ji ik-.nn chn 
T 1 I 11 HL itUl irf llin in "Vlui l-a-.il nf UnruHliLiip. 
FnijL and j-inirpTH " — t'nlir«'niL* — rtlL dome 
true. Jmt a* *umi aa you iksltr, If 51 x 1 lat 

TSt: l-.-il V'YJ Ii IlL'iY ynU i-ill £11 l-itIIi-hI I ami. 
Ill laana sir amalt Ir:n1>. a! mhim i!,|n iirii-FK 
arid im puj [irqn, Sn WT|lf- Id me qmlu. 

Awiirnt* jnfiiriii.il l"M free (nr lln- jwiiini. 
Jt. A. Mnillb, L'hiIiiIiLZPLIuIl A IlidUakEial 
A Belli.. In.:. -i IVJflc PI Si. 1 'n. . Htaim StSlS 

I “ r. 1 1 1 n I'j.iie,- ii| .: j , rr-Tiiij.. Noli. 

K.NN -f .>Bk|iiiii VgLIl-j — WB ii 1 naiii did: 
Shu l il III. 7.1 ii-rra l=i FLaiiIhIhmi-. k'ninncy, 

raJliHiniLa. :i i- 1 r rpi itni |n pfartm. J6 3n 

aprlmlH, E In -pnjneH. Jn jn aLTMfllBp 5 III 
nUtL-f. jj:hI 1 hi: jemaintkr In ulfaLTi. P-tre 
Hil-I JSU IuIih at In;... jh-u'Ih-h uni iti-lqd Nl 
rmii uf if-h.’Iiik ami s lorj of pm-urs. TIk- 

nUcd mill 1-Tlllf 1 1 ,iHHX Aptlnil] bin! Nl 

Idnliiln iLiil Unit, Eihi. Huf ptnllE liiE Llir M'i- 
uni Ii Slb.lild. ak.ikj. nl] nxiienpifHH Whir 
ikllL-hi atb ifcblig la Enid Eli L'.‘_ r Erni 

4 nt^jnlrj Vailfj bofltak. Writ* fiir Ihtm lodcy 

Hll(] liJArn Llf k|*E mOIIET-TTiaklTII -rjpT-Jrtllfilrlei 

heir l". L. tifurirt v hjeh. Cclonlial Imi 
Aipeiit, ATA.HJ- Hj.. ISIS Uf. EuHonipa. 
FMra a b. 

S 1. 1 h’l ' ! A L . Hill. T. k.l- I ITj I-:-. ■ -J. S.'H- 

IMirl. rnl#n. imaliil *1lT 111 Shii|I l|o.i'Hl . .M1L- 
lluna 1*111* apern hr GoeeniBKiit and. prlTil* 
TiUrrL>ia uhl llaitor l^j.ii.oiuik-iiLj, dmJu. 
w-iruluiliHxi, lirinirh-H, hiilli, kill -piLaUi 
xj|i|im ‘ hit. :ihi n* I- 1 1 n r n n 1 n p i.-. U.Hn nl IEJY*I I kl 

l pen l uteri. IkmumiEiif- mr icrnu, niilv SL 
|kf Ibt rut, 12 mblhhlk’. INIee Jnw a r llht. 
LhrLly a Ena* J.il [n hulk. ''Inr.np rHJfl. Wr:ln 

II w ftn- rnni.H. rtaln ansi jlJurtrabed lltwi- 
fure. r. A. Bet an * tSo., ornnu. 23D ITrit 
Natl 11 11 ai It mk BulIrlinB. -Etrim togi^TaiM. 

" H’l I [inliHJI.r llimrnv firdtpi-ELV In InE * aMtl) 
I r. r, -rl tt,' 1 1 1 ; Hiirp irl nriiK. Vlnriqci, M' P-E p.-.i'r 

Nulldlra. ITjlrtaoL ‘ 

I'ftR EwtiPpnjre — I ajiiIk In II 1 Iinr+:il 1 Hiir| 
s.iurlL Itakbli. AIL ifinemlld prejFtHl Inn*. 
Will In-ir iin-iHvlI'ill rrofet lu'l ri'.i.uL.f . 
VT. J, Tnjlnr. H "r:i:hr* nil. NlilltMnU. 



Sj'iii DOWN. Lula mi-' purr owii irrmi. ln- 
teeut u. Vi , limn Hiipeq-inr Ikm-acra fain, 
sinrlem Hniinlj:. North l>lkm. SU a ata ri 
ii«v ndlkei fruiu iln.i wIlIi hiujuL., OLtAa, 
praLi "hi Jim liank e.inl Ml I PlirlUI-lw. 
LThie- Tlgbi. If y.,i| p,r< L-.-dlLl'.e T..I k-K'll 

Biiip i-irgain iLlrivt ullb uaner. trrLie lira. 
ini 2 ihrthi Hurt. Anmkit'nt E. S3ii Wtti Bfid 

*m , Nna Vnr h H. 1 1 1 v . 

111 At’KIii— 4 eultlTiblb. net? podil 
eamp; .-in. ill Inr bp-re, i-peLtka, i-ldiJkii 
Iniim Tmin.LH. | err* if it 1'bir T-OT IrBqt 

jcaulm., nai. buy. r-blhten*. Hcvjc rumJibmL 
iln.l J. r;. JJ. 1 Inldlkl d. CnkneHiU 

Id A.i :la£if Ju,*-lll; h-riup. Ji-utLj- Lm- 

I : n 1 Liu I . qilkdnJlig TuiiOkl] HohJ IlIVlT i rJllV. 

I r -i'i 'j. ll-atJer. E k rucoa. 

IMP-EPFEJHATTS'E tSnlnny InraLlbS Inti-. 
Ln-nnunEiiri liiTked. Udaird Miller. Crm- 
Ibl RptllUK ITa. 

TA V I _qikj i.‘nliJliLj. 5\' kipiilLiiii. LlJ uJ ; J D. D [4 
acne* lo ohi>c« ■ lRiini.‘ Trum un emj Lena#. 
i.hu:ar NTrinrat, MtilEo rd . VTIa. 

CA LJ R 1 J i N Lv linlni H'iiiT r. ETdtdijf Latr 

Ikuri ij ] 1 1 ijl'-Hl h r Pij 1 , Imig Ib'Bi-ha. L ‘‘ulj Ejr 
nla. h hiEiaWI eihlQNli-Tfli In rnrr.id-.ina 
I'rirtJkvIlVK bjek-tn-lHEa Vllb EflLilllt. CW1- 
Pi riHlIvr 1 1 ifn rn 1 H I IrHL nil H -Jj IE 1 1 rl u a . N'd 

lanrl 1r* wil lbwiilrt. Write- t :■ n? i. h , 
Kult tLALJl — l.dP bL-re Itanbea ithyI. wlU 
jivi-jc Kn-rJ Efubibjur Airib b:- part pay. If. 

H. HI. T-VIfirr. Ii IlinnEiitti-., I'M. 

fr+L'H its* near Ijt. .t I'.-’. SWtilSr 
HriinWil IWlila. IJ'pi. Dull. kill. 1 1: Im-vt. 
111:1 Hi. fliarUH. Al,i . -. ,1 1 k'nllfii rnH. 

r t:\TBAl, MjfWtin fa ran. ftudE. nab 
hr rfiuk. i^rlle fnr irre llM I'liLllfcj 1A®- 

fETii Slintraip Itloh. 

''I r-IL>lNlA " J-j mi K-niill mil large, TIE 

an er-rp * nil vp *nif bairnW*. nlLI 
I'llctjlo. TerUle s>1L [■I--I I Tnr feuM. itril 
ni ftHih-iiL full: Inp. On Eiillraad uilti t>la 
111,11 Li-i, in i.' by. IVeLiv fur IlK. mipe. 

i-f L, *-. 1.1 hnuaH- .larL. ,L . N A W. 

Hr , mi) TT. ij. ' 'V. Il'Hk . Biitnnkt-p i 'b. 

EMpR Elak — Kaiuaa Farm and Hunt laud 
:.l liariillL teSfia. T.II 111 . Wlii. WOtlfl, 

H.nmlKili!E, 1C an, 

UUUllAj OfiklUtF. iliLJnn, Farm lAnil. 
H* Id lU.kMJi KOri. sn mil™ u:i«L nt CdlJf 
nf jSi'i'L-r. ltlrti-L rrr-m nunejiH, SlS-ELi bi 
IIS pir i-n f. N. FoaSey. I k'L'j Sprtna- 

hl^il An , NIidiLIn, AH. 

* j:.IETJ| .i: >1iraji iiuir 1 lillaik-lplda J fE'jlE, 
Pdullry. Irurli. tlaLrr: s-acalui;, W, tntiLiii, 

I'etSyiJr. Fa. 

a .ULASOTA BlJ OlfllEC Jll famn^ 

Manatee CHiHnii', Fbseldb. Oub eed urti 
irlK-ie ibere art Ji" Lrei* klilSiiK rmaiH. Ital?e 
iH-inpn. iijci-rrul:. jrran1>errle!i, T.'*ri+hluH 
amt rtilrlwMY 11 : Jit b u LI In TTlrriCT r-MII. 
FlhVilllD ni.ll-., IiihLrnrHlIbK nbll uLr. Illib 
b"e-:lljrc1 brWE'U. Si* pea m-rf. TitEBii. SS 
ia-r artn fli'i phkTTirnl. sh 1 a 11 re 1:1 itqr im* 
imiriiTiY WrLik- fbr Free IlncAlEt. Wirt 
■Li-ad- lEeal-iy Ctoipany, aariuifla. FLl. 
Ibpr. It- 

VJiJ . HR-ulli iiIThth. InM-lilliilL-.J p.ffHJiirtmil - 

Ilea fur Tairawn. irlth j(* mM.i rllmi n. ampin 
r»l.- rail. La* id ftair tri'io a j-k'ar. uerat 

I i L 1 1 1 :.I r :. Ln ll'i- s:"ik. dbllltl'E ami 
IihkI itl'|u, Ina l-h«I Ij, -.1- JJ.-J p'kkJ [Jliir I -:l 1 . 
Jiel nrr |J - 1 1 1 1 jnn |.rifYmiiiiij. II. V. lUt-b 

II-.il. End. It Aerl. ILhimi >14 , 

Bauthcrn NallTraT. NVnlJngUej. LL C. 

IlKAL IKslale tfdhirathr — I'iniEalnlnS ln- 
ndr Lhr-Thiiil"ii not amErallr krthmi. 
'Iiuht'a" In Ki-il Fjiuet, '-‘I'aluiora." Lenl 
F-.-rmn. i'll-, ]E rum In rinnk-iiHiYl fora itm 
rmen.llii kinniWiak- ut i.he Ibal Khiaso Ituii- 
i'HK Wlut ki -11 need cu Alina: what run 
■ kuhl in Anna'; uliac y&u ivaiiE u> IthHM 
±14 | : a j; r- _ ill All, 1 1 MM. piiiLpali]. EhipUiie 
JleelianJtf Hk-.k Uefi., * N. NHelilf-in An.. 

* In.’aE -i. 

FAlHAtS E'lr Sale ur i-ji-li:n ji- ir l-a Inn- 

Ln ihe If. ?i. nr ("jribJo. dJrtel rretu the 

iiunelt. SI HI 1,1 Yiln-fi- linl *aJii[ In Inritr. 

I ■ 1 1 - ■ : yi 1 : Irii. . . ■ 1 ■ r. 1 1 Ir.n iEnimiL 

Akh-lh-IjELihi. if Tiflare lc lifer . 3 Htj iiqxinkLk- 
irin n, 

SltlJj j'CHir uiecerlF aujcklf tor rub. lie 
mbfeUr ubere I'K-ike-d. Iiaa't pay bLf edtu- 
mltHlaiu. EhbrLh-uiiiH tree. Jluj Fdi hi.. 
Niluaui L'hi, IUpK Ll. tJm-iiln. NVIir. 

I .AN 1:1 II A hit i. r- 3ji Kills* llM>f.irLn 

Ln rruard tn ir, t land *j| iiiLInn. 1'brR 
mnntha' trial HtuulpIlfyD, Free. IT Ter i 

I I Ml lie. br an HU IlLTnltiitmL fetb ue think- 
Ina '-t liuyhiK liiKit furlii lamln, Hlgdlif 
trrlle me a letter ntiTfcln* LI rerapnil and. 
HbT "Mill hi i- I. i;-. I id u ill ibd nil parth-U- 
I l _■ H Ff-ci. 11 .iil.il nr. iAcdife Nl Sldiiarr, 

H iini'l .kljcr . ^Aidninn I . 1 1 1 E'n.. H I [Till r 1 : 

H'dE.. Hn-lntlrr-. wn. 

Fkllf Si 1 1 — Mklilgan i"njlK ami H"lilrfcpn 

Ttandm. Fin ipi| Ten utk Uitto," llnme 
Trieta. TtrniE. tlh <N-Hrrn. SI jESTilblT. 
VL'fllb Tbr dOVflptlbll. Fl aid. T. neb.'librl, 
i:wtwr, Fallrrirui.il, M I ppj j Lhy 1 Oeauiijr. JfLcfei- 
Uan, 
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WB1TB me If Jrtit w*nt | ( > lun cr tell 
4 . firm or taelnefte. >:<vla , bi|i 5 S--rii LSRi, 
John 15. WrlcTii. J ]■■' y AJinii Kipras IFiiUd- 
-Ap:. III. 

CTTBJUH 1 and, Hi m. All TII, Unraicm" 
"brfi'.l, e>:->liL iLl'Irv ilfj. 2V- pir U-Ti'i j,nr 
raanbh. iuLeriwl (iS.. Ten hcj« up, Ftml 
Hiiul-JL Dh JJ'rlJitf, li. 

filHitMG 

DINBENEJ L-vd-ld t] .HD limuind, rOlMtlliE 
llMiniclktta fh*. t.jHi-lilLV Fura, Rati- 
£ord. XL mi. 

BIGG. HI AD 5, FC1 L LT 1 ! V AN D PET 5 

RlMI.StTlA'RD Ituerlnu VYolfboemh ; cit- 
b: Mi'e (cm oents. jlrkuiiiis VaUi? KkiiidIs. 
Ytiq arran . H mifli. 

nJl'LTJJY niwri succeed v.-jlh JI.n-.lv 
Iwu ]noubUii[i r Ltui Lkv K:ll.-L r Otrmjc 
pine, HH--I Lm'» KkR Maifiir. bj ilnil- 

m or dl:e;t. Se'i'i for C+labaes uni j-w'e 
Prnilv) Hunk, bri-d. c*ii. 11 . iiv 

>Lrm . >kept. W, O maha. NebT. 

riCiUtFJHll — line- sperLnicn-i, nrllfflw 
aquatEuiu*, mull. Linn. CjcbLoh tree. 
I-tra-eer I IiiI.^iIpAi Hali-lnty, Tta/tni. ftlB. 

W1LET13 JOCLT I l_‘ i- DU :i pwtll far OUT 
IttUi IL2-tagii ]9LFi Lsh'iIS MIL L'ldlLlIi Rsll- 
in»— JnsL -nut. JHnUiici published llhe |l — 
l-jii'ji i.Iuji l.i,i. jhj. 1'iili of prirtkil 
lulifc ImU Cn Lri'.J, fiv:l ur :l I i-xl . TiLL 
Imim lauli/m K-.infiid — wlib-li Iii-hviIh i> kml 
psj i«'i — Kirns pirns for pnuh-i Inmsns — 
II ■ -M- 10- bill 1:1 hrr-.J-l.-i OUT Of aid pljlSjD buJT. 
Kf- IW-iltftH lht riim'iUi I'iulrin Sli.lL- 
Er.-.-iik:-il nr-i ftinl l-lriH.Irr-. Wmlli S>r-llarK — 
I r . . - '.ir v.TlUr i Fralifa Bl-sle Ireu'Dicar 
l-'i,jjjT | i iiV- fill Mjln 3r,. HKajj-e ( iLy , Pi_ 

F-s.'i.EHh: IteljrLiii |[in k ft* is?. We •pu- 
ll, r,a «bi-ii, Also mlTik, skmtk. r,-.iie.bs, 
inn, etc. BLe profits. F» iiirik-nlassi 
nddreu The Erlglan Hus, Jt.ot Eu,lim 
Pi.-A, m. 

*M3CEIHM'I|QC5 

(HSirnfB Stem MIJid fliiiilwncb mil 
Curias. ihn Hk Twill, MoWBSlUS.. PpbS. 
JicJts, IdufhunliF, I'imcbei. Wu<Luu r 1 b- 
fILlfl i.'m ,LUI llL-,. Hi-f.il Lfc- fur S'riiv ll?|. 
HLriiiin fllrlii I'll., 4 S iirilnii , "Nell. 

r'.-httH paid for i.iutLfrfllM. Jns-jLti. Hijju- 
in.-r wort J[i il. wccion. In.i nii-Linii Ihk.i 
H i -ill MAfnPi ^lndiir, 3', *. Ln ,1ngr1». 
CiL 

HOW Pc jnp,lw I -rlrAliir cuts chciply jnl 
1H IMih-rndt tt,]r-7lo'L FcrmuLu 20*-. Bxre- 
In Biuob Ur 3 3 1 L - C r He lit pi line Aft-., cfil- 
HfCK 

1 '[T.H u.ll jit^iiLj, riUl' bdabn. r$TtnpV blj-h- 
bi|j t-m-nm, fl. l^rtlfiOan K|r-, iniOTil. fDC 

si:imr- AL 1 1 !.t. n'tmlfsll r Ind. 



"SUJiD.EUiAUL’»iO ,r Hpiih-J. ICi'ilV (ft 

'r-rail ■ H ■. I F ,-i L rt, - I to. L Oi ■ L I j mnir . rtL.- 1 p.- 

(Quehed t-or diidLIift. CiimJ ciiiieeslnl iTfirins. 
etr. L'lnii-jl jr:, free. "HB" AgHMy, Ba.i 
237, hlibi.ncrt, Ll, 

l.'AJ-J iY M ll.lH? ?, fmn a-. HpLeildia JM- 
< tr ui-liiins b-H,- cii mo ho uni toll, fiOt. .it- 
from JihfiHlj Co., 13(8*, o, JJlP r-Murli h|_, 
CblMgP. 



M All It TWAIN il'uomtJ Hunp Book; bust 

•*-y 

tbv. 



I.?jy Lei klcf-p riC-,-,-,|iu|kJ cLIppLiigH:' ,1iir. Slvslx- 
$lC K 3^ SSL.. NOW Yrrb, 



FKiNSAiKTH-an Uesuniifpl n.lUp: ]'cu- 
n itiiji, ill JUToreiK, BilB’i, a ilLm.-s. Bujl- 
niijli HUtv'lj* Lin., Ihke L£], W'lilfmisiHirl, L'li, 
UIfAHB be i I 'll 1 1 it' hertll 



kIjmi. T.iiii 

L/hprok si. 



iLrllln]. f’unijisrf k^- Vo ! Hie, LIi-L 
L'.-Iith. .-il,JiO 



NfW Voi+i. 



CII 



rti.'ll|rx£, bttL 
J -n 1 1 r- 
sTu, lti 



TWENTT Ecnla rings eompLete biitruc- 
LIiiIih "ECnvr In JEuE:r Frurlk-al T'PlILl ili|4 
Cut»F ,r It 1TDJ Pflltl elrll: Irnrlrtirf I iHih f:ir- 

mtrly sold far -dollir, F. S. J'. JJ. Ilex 
ill, Seal Lift, IV t,fl . 

1. 1-] I . I : V 1 1 >' I ii|ii : ■ iniigl lYHunm ib-nr 

locks! wt. prspoul. lie. Perwl or "iwi'li'ir 

Fjii T 1 1 : r LfylLnilcrs tLiIio'jI i-li-ks or 

kipr. tl.QI'l, Aliy bi j, i! J|ik-:il r f. UeCCPKI- 

HIcoLk- r, M imkr-J, ft. 

mu vdp offr know eIije sfsjr Ip-ndwrir,- 
inp ri wilx jaiit eJiaMPlvrlftlbftV 1 will ui- 
ilyi-i- jimr -ft-rkhiK fia- lvrt-n'y lira L-enW In 

-X ^ n i r.-'-: firiiF-y n*llmFil l,f i: rnyLlpJ 1 ft lSO Ty. 

K. B, OnU, Ml* U niTtneliy A FlileagD. 

cr-i- nit i|me. wril lTI1V - Vi|iL norm In: 
wi-reiesH. i.'nmpleld rtryl-Hlpir r*L, 

V'llfllDI'T Mrijl not nb-'f-k'lj HV-mlam 
lr« IoukiIbI KImItIc tin., BP WlIL Lt-I-Jt 

H-1-. RriiaiHl. y, Y. 

IN1T.L1.11 : IAt f.l i: IS m E JDUd. 

muiw.l, ]la1lT.j> IfaU I'Il-ILh. IfJ miailhL 
1 r 1 j I "| linn mi--.,, iry. Virl-k iiimiii- llo- i-ly fur 
SlirliiK ri"mlr,Ll]|7n ilaEm Fj.iiMSii In- 
rttluie. lb;.-. E'-L2, ILiF-iii-i.-r. v. v . 
toliicri-ijji 



WllJi'll. SHJ 



■=f 
Jarrl* 



irur mnlsta for snlr, 
St,. cpr i-fs, 



TUB Mamlli-lrl Whcrr Flinlrr Is » t*- 
llkhli: cLofirleiL I vlrnni'-m r -r ipesLIna' 
lLinlL-n(riiiib.:l wLIrri. Mlii-|I-IiI, Mvu, 
J I .mill Id, ELlglaEKli^ 

I i ft kH lTI’;. ft T-tirr 1 1 LT- -j r-: I Fiinifti.'fs. ft -il 
yoiiT oli-sfer fnr |t»rnx' hnke. nr i-eiirl 
Ti.T-l far qnan mnh nr nnr H7.rr.ii Eur- 



nai-c, prep 

Kstnli'-I-I:.-: 



quote tnrrn m- rnie 
al-J. -OtLoi lErrui, .Veustk, N, J. 
I Am- ia?« 



MOW I ij HQft-n any li'H-k [>Lii- LJImL' li r 

rafln-lee nrtllrfml lasw. plrki hvt Ln6n. Wnn- 
Arrtnl sei riL, itiurtlaliri-ii liunt-urtlimn it, 
H. L rMrtd. Roflk. -C-S. 



HlItftSm'ATlSFk'iL Clock Warfcs, |L 

Hli|l: lly -Ill-in-- ir:.: n, ailjriLlcy IlmllCd, -ntlivrs 
ill prlr 



vtllh ehltiiM. 



lirli-M s llHi imnl □!« 



ClTUiilfnchnT'i Ckek CLin. rxirpiionsL t-ir- 

BnOBae 



|;ilr-4 fliS-k 

1 'bl' L-l‘. I|i|i! r . 



Heeipikw, 

11. 



HT3 



an. 



RIP Malt Pi cl-. You? name- lilted 

oner. 3 3 , (1 0 L 1 ijrrUlalliHL and 1 1 1 n £ Lii : I n nnr 
year I [ L -. Ol m-n. slran-sl fi ij i.. Mtrfa. 

I llLr-'l Ir- ; -, , Ai|r.i||ii.:.|: .--“[kdl ST 
filso (nuts. I'tiiiMiiiirtlcn uni Bitnilr, Bi 
Yfrtnr P*i», i phh| snlbprltr- Book bu 
i -in (iiiHi Hem. lllaiimli'int, ILIeIiL 
Pp.tft-itlMi, Prlfa, tLE-6 pnslTwhJ. ItTpiliSJ 
Morliinlcs Buc-k IkepL-, Ij K. Mlrldgui: All-., 

CjlLaiB^ 

G LTI SI A !\" V ■‘.ft Hull : Inin I Vi'liul rn 
(ityj* da Pi Liki-irid's JiavFt l.-cani ill 
e Paul (he cenftimetlnn «rnl npmiimi id 

1 h jbruul LlIH -3 III? I N I FFT | !.— ft- I *i‘ ii; qur 

Hurt, s JntEthirlsc cross :ii-ciJan»l vlrw 
Hiowjllf and lilAlll/ m-r bl-l parts. -SIM 
Lii!^ Ipi-liw. ca plile paper. miUsd fn 
n tube, foe eeil[l. E'l-imlar ^Lmhaplm 
Eoftlc TJi-pe., ij S 1 , Jdrhiimn Aar. . Cbilosjn. 

Brim:-: It itirapi, ifcot* r- ,:i| | brer, 
steel ule»v nhonJ bidpes, st-nls. sdinirilft. 
('BLilapmsi He, Nurki.-fa Sump Wprla. 

■M irkrl , narUm. 4.l|lbc-. 

AlTVjMiTiiLEI.i; npiLeL 3£rrt7 put itiDHii 
snd named. Ton can la lit IiiEj-eiLh end 
puepoiM sain.' nlf eliap -B-hwliL rilsa (he 
lined IPlt r.-rnm-U tllC lady, i Ijrxunh' In 
kleu the eIIlI pona. Tim <mlr ^irliml 
inrrliMil pf itndrlnH thb ftlltftmDbliC. T-TlOt 
40 n'ln s | 1 -. -IJ-n Id. Popular Sti-riiunliw Bonk 
l(r[ir. r a S, Jllrldnn At?.. ChdriiD-. 

WOOU -W-DRIlI-SCI d've ft 301 La 1 1 r CriflK- 
mcn— I H -wsna hunk, profusely Lllustrabcd. 
ctiliiE (Terr msrndiL ttcot Lri woo<t- mnrkLij. 
YBL'ulbln fee i-jllir: Kt-lf . hiKlrurl Inr nr for 
lift In inHim I 1-J Intllir psnjnteL (.Ttdik. Bh 

ettdn. ppilpslil. t ' ;-T r _ I J r llLft-hasloi Itmk 

IJrfit. r IS N- 3. [ I i ->i I h : i 1 1 ft S -F . . I 'liSrBBn. 

HAM Atm- Largo isl-pip;" (1HLS Lr..| 
Aslan pf Mil- War |r. BpriJPC. rmil j,|r |i|R 
If nte epmrrd Kale inspi nr Ihi bntLIc- 

P'MUHL h.l:'n li:£ EllfftpC- .USHirlO, Infill, 
1 IrraiLiiy, 1 : 1 1 k I n n-: 1 , SlelRfwm. FtWKB. FdU.?- 
sls. ililv. -MrtftT-. Tin- Wui :■ I. eta. RpoeLsl 
lint a ihc-wlna c-jeafiLTlsnu of imlra mvt 
NbtIw InfoLGsl, rHiriii™ of ralera, etc. 
I'rler, E5 tents. Fostaca mil i-iokUnf. S 

rinila ftj Edit infill, Ailil.n-s" 1 J -. [■■■ q I r J[s- 
eliariln lknk Ik-pl.. ij N. JIL'I'Jelh An-., 

palciiiD, 

— aO» FtHtlH-Fj-tS, rnll.HU. 1-7,:. :iS1 

i iiIlim, ftlplilliL-LlrailT Indnnl. $] paf pi-lil. 
fr-rmuli Ihmau. StU-C, B:-ILeplaliie .lre. r 

i 'hleifio. 

"■FCBiOHITY" Pitoctgnjidhi — CsfcliMt 
kLEiv Hi my, ffk Dftrh Ir. nllmp liilnjs 
Ilftl. :!• 4J. L 1 > ■kv:i -. . nil Wat ftljJn, 

Noetli, Hlatl. OiiLiTlii, 

fs HUT Air. inker. BottiBLtilitiw smd 
ntlKT L-nt-ert^llna- -w.rtls, ini. F, V. Bun 

h H aed sDri. 1EI..-I., 

LdCKBiOTHS null;. I Ui usat link 
pnrhift. RE*, kferjiingabt, .7 ! I — — WIlLUliif Aka., 
LIlkBFV 



M 


BE A BANKER 

Sn-li.-lirl irl n-ppudihn PltfrtPcuit wnrft wlmrl ku'iiLm, 

il JioJjdnya olf.y#»iT]v YM*iicni with |"iy 1 iNiikri t-JilnTy, 
jh'iiJUnf tLi'ttjC. Dil'IOni.L in * LI Ili'.'lLl.ti!«. L'nC • 1 1 ■ c*f 
rm K I? ll Bi Cl. r\n-i. 

WE1IFA.1 SClQEL DF BlSSllO, 111 PHijLElE BI^. F [QLUHEL&, QHI> 
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|V|onths 25^ 



The ’’AMERiCAIV CHAUFFER 11 (la- Ik-ert, Host 
1*1 |j Fill,, Icchalml nu^uinr ialiir uclitcfliillp d^-| |. Ji j| ih^ 
frnly one t:i ihf hE |!iji iKftniKf., I he inwwte 

dr.TPn hCs (i*D Lsif KrrJ llit E * ti y iinir Ik ir^ninirdl 

■fHh ^ jlu jlil r nril.-lrx lluL trill Lcir.li y-Iti. L-_-w In n pc Hit iii'L -Jilt 
iDf sa _ n:'cJri ffnutnl^l^. 

IL l« ♦dllAl T.v M r, c, T- P.r. @. B ABtrka'K Eirfnwert. 

?nrt-=cnnh3|r WJ&uL&aT fiartfattr. iS£ HilttJ t-¥ 11 S'. .11 lit farptm. 

A. JrtWa Kiilncn^Bcn USjc Ifti.1 UiiIL «ilnr cfuilic. T3* 

'AMERICAN l‘ll AI.'IT I 1 l.'l!. ’ ' Ik the !LxhL tyc-ciI In H^oenalrihi 
vUuaiaan /. r« 1 rcci -yin | ivn . 

Hfnd 3i .'rfiii in *t coin For Ihree momli'n 

1r.-.l ^ iit4Ci I c Luiii nt/h I -a LH>-ini.M WlUT -ft 

llila Ir; nr 1-cllrr ihLl. ii you wrUl «Crd &f 
ia 3fch, TTj'inr j’ nr.hr -so" check, tc vill rnr^f 
!r«jr rume hr ft lull yWi ssi^rlcrilc® nnrl if Hit 
V-r-il of A ''1 !_“■= I ;r rKETt -j felttl Sk-iiOITFCWI-f VldiJi 
?0l* ‘-■llh u ersil ilr*ri.-lLxl:lc lire irlrich -Call lit b>jI cn 
f*f Cu k cn. ud In q j I ft l* ■ S*n^l v-_u c m„-=r v 

LulL H Si-istt-j, 

TEfE AM F.ltICAN CHAUFFEUR, 

Ml Entie r ituijf. Clued uaatl. Cdiio 




PEpoac JfC,i|(J07J J’ J '.-r.ia:J(j.r JJeLhranicii 



Would You Like to Write 100 a Minute 

Without Knowing Shorthand? If So* Lean r 

Tlie nsdefii aubsdltHe ftw menoff- 
rn^hv, ui.injf Imipiunil cbnrartem 
Enay to le^frt, wnFo nud nesd. Ii>- 

vaLiLa'aits to business ;ii:d ptdEcs- 

siiMLaE men alii women . mlndaLe«, teschera, accretflrif*. clerks. 

fili.fdenLa, Ekjj's, s-irls— EVERYBODY. H et; Din m ended bj-iriatift 1 
laipaniLlilft pftmm i. diir-.i 1 i-f|' m-l li iiip JE:i iiiinl i-ilnl hIiiI=ih 

full i HK-irjrLi :in •.. 2l,l00 1 1 jTlatTBtlPBS *ud niimeri^n" "■ln^rb^mtl^ , ' Ij. 

rGtMIFG BTIIEFWA-\D S<HU1>L. Uept, R. H.iSll1\GraN, D. C, 

REPBESEMTITIVES 

buying end as 1 1 Lnj^ 
ReihI Ettalc, Mort- 
gflgt;S h Bonds, Stacks, etc. Sutory ftlld C&QITnis- 
31&C1, Hustlers mEike $3,000 to $10,000 per year. 

Wo fiiFUifth A dim mu ol tn^ tnJcliufl Vrtikb wdU fully ULULlsf],' you. 



WE WANT 




INTERNATIONAL REALTY CORPORATION 

H-38 Otis Buildir.li 1 0 fisiutli L> Sulla Street, CHICAGO 



EAK A FOREIGN LANGUAGE’ 



'Idle Jlnrupea-n wnx his- l- rented n crcut'li'Eanri.l md uji- 

Elnilt' -L nyiifta-Lun itdi-i Bfte tln:+ft- v, lu.' knftiw ipond»h r 
Fenwritla a#rwia«i .-.r Italian. tft she time to hetiei JfWir 

pOvSlLai it I u L rr /i-r v L-jr Ij.j. I mfti . Y,,.j cah I r, . ri '4'J I L k I V 
jncl ondly, j! hucr, ilurlnr ipuc 11 . 1 -.r 7 rn!. , i_rj lu 

LANGUAGE-PhONE METHOD 

Bad nflUllftUFa RMtfieAL LINOIM3THY 

Y«i b£rn ta Irrlrcr rak* <aC m raLiT* pcpT®wr 
nzuci'd r±ja ii-n . jen LunmM^a . -jnr bu E-vvr. ml'l nu 
krr.%* It. Writs* ta-iiiT Tor ll«ulBrl r parL^jlin uE Fn-j 
Tiixl. KAif r-ai-n-rfr-.i. 

Ita Ifruspenma NfM. led F.im Ufa- .11 iSfc 3f., R.T. 
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S& 




What Clarkson 
is Doing for 
the Book Buyer 
I 



N Htofbtl liiimlrml Uinnpi^ T. rhrr.ri I 

ih th» (wttih at poopla In eren,' ttj.i 
m life— from. Or* dav Inboree to Ihc 
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who [toil" Ihoinjolvw on having the-oocn* 
EkrtO nek of nil +Tih F.tonilirH jraHlOrB Id J>n Lll** CdlllOTll 



Hrl jhrnlty pruihiil r.n.J bo ■- r 'ri— "ln» 0 *t «y»rr llwdA mt hviijlil 
Irom Pin, V.'M VT 1 1 .- .. I': I Iijve, n* u|mb tin] Pill hoi |inb 
■lialionLi thu Wirt — fill hto — rnonj □! a ■ovldt uT Tru-m SO 
to fill PET fl*llt — ^uliiouniicH Eh« botilic in yoo -nwrn homn -for 

Hr* (tin before P*j JniT feu- thmi I f t »;4 E*4jaH0d f relura thesr a 4 

mjf *KJMBM-Pni{-rei PI* IK. ihir'ff. 

Sample Prices: 



The ripen cJ Lin World, 

Their Y r ill yn_ Ufa 

n Elart-Km 



SJahaix-Mm 1 U]l evil, 
Hcxl&e Siv r-^i’ r u , 

peai type: but ival 
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publlat+d,. piJall-ii --r'a 
prizi f K, mppri-n $24 
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YUd jin 1=1 tip nf Niri’ 1 
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rijb I'ji Avi . rub- 
liaher'a prku $L.tD — 






Er>y jrizt, 45c 
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Get My Big, New Catalogue 



Hr t 



abtkr. lent Step Se-t tha ukirr, belli yin Pkwe i» um SC 
Hide- eP beat*. Ll ■ ■ fuiH In literarjrr. r.iiac th 
i aid >,!«■■ in i. | iiillnni law nullKr'a liF-a end. iludr 
Liflilntla lit Ml* 14 d ibHrtfidd oE uck ll4iU* llaLc 



i hve In live SO be 9141 pw 

, , . , _ , _ , itjrc. erviac rxiic-naJ n 

dace c-i blr|£i *- -, l uswlb w iUllfiyi Uta e.olh-r - § liT-a bp -1 ilmj;!aire:±& IIL 

, el c. 

I eell wn t-Kki direct to tie Incklanr — Ehe Inz-.Yldual riuiir- the rtd 
nun «ba luiata upon hli -da Ilex’ ■ vcrc±. — tic. min wic efetihii hi a paifalai 
— end Hill ekeie. Iw !-■*■ money - ePhs hut -iLslt nu la Amrrira. Kvirjr 
b-t-c-c new Hid Freeh, vid juirinleed Lo pi 

f do r — JT-T_TT_-k__^_ _ . 



ice upoi 

an ice 

J Prreh. end HuaranlMd Lo 

:■ a*f qzlbt-l*. ird twuJ reLhrr h ay ■ 
an Lv biTE ■ uJieetLirilni c 

David B. Clarkson, Tht Btmk Brutwt 



in inr a r 

Lo plruo you y- 3 n c=- i* tfca .led re. 
h beak of uL z-d bocki iwtunud et 



:«4 CtoVton DuUijlnt 



CJiicagiK, ikinr.ii 



Learn lo bo An 
Aulo t xperl 



Six w erics frmn the dny yi(}u GOmuncncs VirtlT' 
nr this (jr<-ST pr;irtir?.l scJuna] ton will 
b“ n.h]e ca repair any im 1 1 : i; a f n/j : u lii <ih 1 1 1 * gn<L 
driviB sjiy cef on thrfs raarket 

Earn $75 to $ 2 QQ a Month 

&[im* !i[ nur HTT.:l-:r,hH* trirk^ r-i-f-n mnto tlrnn IIlIh. T 5 Ib 
HlHBlHnrl f-.rrninr.^.J-Ti: T'.'^a.ifr^i li, J|.=nr.itrHrr-r« unThEI' 
m P-M-lfiCtrs fl li.l thflilBi-UT*. All vnuifjiwl Hiin. fj.» >r<ui|(H 
ukJ. Jin troll tii huj. W'rifi? fi^Ur Xnr tig fllnrtntod 

l! T i. ■ hernk. 

1C7M.0UILE J h.J.1 h J.l-n HEMkllM )4f qn Mr_, Stal „ ft ^ 





Tf - ■ ■■ JB r“ Lean; ii> n|av Kegr 

B I I IWI F liinewitnepiann. 

■ ■ mm , We tcaetiybn 

quLdtlj'byinaii. Booklet Rent F*ictt. 

CHRISTENSEN SCHOOL OF M U £10 
HI -Urfiilenieri Bulldihi Chicacq 



Dt YOU LIKE ID MU# I 

That's nil we want to know 

Nnir ¥■« wlU r>nc giL* you nnir trauU price — 

or i Joe >j! fm- mil il |flu -iiiivirihli l^of 
'Ju ■rccleemlu iraikr y l>l rich In. h wi-m|c R- jlI 
II yun err hiiilouh !u Ucsolop yrC^jr IaLoiiI •* '.L 4 
■u-:=neiul ■■..n.-iums:. so vojj ret VlM i vqr a iro'J 
u :c---v ot ih:a ■— m r ■fisli be. :.-i ircaiiiiii Tirr Hftfilf 
■pi r^ncrini anti uapii liaiEopii 9 l .iii.i kL-oiexpbln, 
IhC W. L. EtohI ScJiuO-I -Of Currn.-.niijg: 
Ml Lttltf ]|.d|f., CIctcjiiuI.. O, 





SCHifll i 



LEARN AT HOME 

SP*hE TIME ONLY 

<Ihill'>ito *<SmK-pOJX!tMD BLlrtOTlIe 
cniHtuiEndiBd'ul uL lixr 1:1 j.:iiiiiiiLiDnj. 
Cur mubhnd f-T iruulnirlisa huiiu um 

nStVAltD. ftCCllIICAK mJjrOwF 
hlgLuwE-th-MlS^ (iUAJtAf’ Ti n bJi 

EULch J-JitirJ KHdlJAL-to fhlLhS th 

Iiih± ]; lit KKU'iiltoCliCPn. v- r t.- 

Li III.TliiTilhm rn*,, Cbl:iM 




EARN 

WHILE 

YOU 

LEARN 



Plumbing 

Electricity 

Bricklaying 

Mechanical 

Drawing 



MAKE 

* 61 . 

Mail the 
beiew and 
you how you can 
become an eKpert in 
any of these ciades 
i ii a saq^risingEy 
Slsort time. There 
are tlhlimitcd posai- 
biii'tiea in all of them — Plumbery Electricians 
tind Bricklav-ers fitl 55 tn Efiperday; dnitLsirien. tlsO 

0 itiunll: and up. IVnrk in ntivul v — nnd li'.it (k-inurd inr 
Lraiti-Rii ftvp^ixs In all (JlCS 4 ItaJta ia olwoyi greater’ 

1 llu-i I he aupply. Dryiau canjta in tiui.ncsii inr vourMilf 

an smalt capnal, flrd JUSLlie IfiirtL 55, MB tu a year, 



We Need You Now 

Wc hirve calls far inranr himi rh.in wp 

enn supply. TherefcK ritht iih>-a' we ure tuakducr 
especially allrcnctivt- :r.d ncnmonlr, in thcwtiv nf Qulyp 
vtnt usoll tuitinn Cl’-Hipc SiLd rwr payment* -.vIk i 
iH«fre-rl, AfpteovCT, vre lia-re a plan whareby vi-e help 

I Cta fcn '?fim V>"'ilP tliliiDJi hjiiI d'l k pt' a KIM wliilA Ihhtjj iaiT CJih 

had* ran a JtDi. UaiiiraCpiiratiidrDta tokv jiHthe^hiph „Y thii 
J'l ■*■"■ tot 11.4 lull j,-mi a-Kjiitir, ILiii] lODIOIL ("Tp.i.rC.ViiJlI'M, 



We furnish all (OCilD Si’id CflUip- 
nnjnit nefjaiiary for yoiii in. 



TaOlS r h^.r.lrinlv h-**. Vena 

are tmi ftlil hr actual wark under expert jnstrudan — 

□ n C L - [ Imm’iki — ii‘. i : I r y l; h l‘n C.r 1 1 r.' . i L-*_ - ux;-v rUm fm 
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■.nln tfm* " 1 ' “ __ 



■ Hiintol. W* miiil jini to "ilb.l ir u liiB I 4 iFlritr 
h arbyr yviiiT mnilMbELtip. laTtBbitpite al finfe 
1 ’ 1 rnc 



pCmlSlPii 1 ti r r 

MM InHHVHi «nd B»K ^Ib-Kiii-nhll nf AlLtnlle HbbrilWbEK. 

r-nu aM-the ara«Hvnt. the.r«.u«lr briluijin th.it DiL-iui ynur 

4UXWM flEid riiruLE- iiuiLn|Hmd|.|LJTi, 



^ irunr. in ««« 

CUTNt NATIDHA 1 . 
nun: sckdcls 
to-Sl t. Mmiil.,hpl. 1 ll} 
EHlEADa, 114 . 

Smuniiii W'SdhpnE 



IHUl-dl'FLCfL 

Mail Coupon Today /ll 

xnH elb iiU DtrtttnUre Ebtrjltilnr firr C«Vi 

— nil r*|ltfi(Hsn PH fJI to juur pin. TtllJ 

It rn-ur rhaiitr in riir.it T -. :. 1 - 1 im(|i 

■■ri.ji.pAi | ■:■ L- uj-f- ittwatoanl I 
A ywd. laying toria Ii lh(. iiifHl a ^ 5-1 

iLPjmllSl^ Inn Sttoma bbltom- M my i ill i^nl « him 

tor 'hu: nnn ipir il CB-Iiuil J# pIhiij^amiliI JII.V 

rhib. . ■ ri 1 1 : i r ight now wIiiIf W Jrtoir irltwil Oita toff Had fill 
Tflil be rhllitluu jIhu! H, 11)4 * r .1 rr|.:u I.ITI ri t his. oSer to 

Trt (Hir ininrv.ine tm. Ihx* M nn-n-all 1 rlJt . 
ujrd alb bar luxT. 

to to CCKJKE, Hrtebr 

COYNE NATIONAL 
TRADE SCHOOLS 

13-t.l F. II IlmU Hi. 

brill. bU'ja 

CHICADD, 111. 
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uorit Lei 
This Stool 
Be as High as 
You Rise! 

IKju't waitc your time in a 'mt-p! I 
jijij with do iirMEMCiJi of future 

kLCfeSfl. BhIhr* toprY-ptmi yuur- 

**lf r<iP a position of "m niE 

mnnuV, Nil iuiMCCFWhtit yOT> Wvrfc *i 
r,:w, In ti: I* * ti Kr JhHV« E llJ, proper- | 
osi pw-iliiirv LbUtbu. 

Let Us Make You An 

EXPERT ~ 
ACCOUNTANT 



Klshtrwr UlB'OTnranw. 
tijrpijtiMLOTijnr J ilmllT<'»<li | 
iiL-.-J I'liwPC Au*uiiiil*»M 

JjL V-h- tUll iui_ 

Th-j iiucd !m u J tf j JLh r .l: ii l 
th« x'jpii I y _ Ki>v i ■ iliu 
nmi 1 In hi iih pmqum you 
f‘PT S-hTW fr"n*t''*> -TV*-* Li an 
-.UaavoeiUiMi tool rot rvpiiq I 
Titaiiltflble jWMlfctldir* 
iiri-.-L-liiari[ into I'ilf. L'JV, - 
n-fuL nut jLiVu ptriltked. 

W “ T "™ MAIL! 



You By 
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Iflm ta i ul fc pauri.irb No 
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1- : r. |I ii . ■ 1. 1 1 l« >■ L -! • . ■( 
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_.rtHirr» p*«j ki fr^McrMiiZ 
i lln urt-mi uw lur Tim? +■]. 
cd -«uri 'ft n^-jr^pr*.-. 

*"■4 }<f 

ft «.r Att4lF|l".Ft»’l • ••> ^PMII 
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Special 
Reduced 
Rate 

sc’iol.th.":; [:=/ 

Wrl'tw^aikli*™! 

i-.r.a, for* 

■ limited Li niv 
yuU cuii pjKuru 
npadal. vwiturpd 
1 1114 fcflinF- i 
g 4fft?ilp. D-:« I 
not ir-S 
Eli if 



. Ill - r ij 

rFi'ylin _ 

1 l-? 'fJ "r iIlHtHvI i* .TYiM 1*3 1 ^.f'l-fjir.ij 
Ir^Tj ■ •■ ■ % i AifiVibiiilfif , AibJIciu. iLiud- 
IvUUlf, K. 1 . I'Tffiir-M hCHJ cu t 
A. i cr.-inrAi:-!”’* In any itnUi. I'Tilfr I 
J parurtil ilu f--rrliii.fi af Willi ii : Arihcr _ 
J CLim, niilaimllrnciruEHJ Iradrr -Kx -1 
I ItT' JjJml.Amcncpn 4pvpr1iLp?n -rf i'. Y. I 
1 A. &■■* !! ■■* . j t utL >.?.-»c»rn-|pry ll id*U- 1 
mE 3 va |g At-.-u 



’■UM-il-LVJ, 



rlH^lilblr 

foi-n bnok-c-nlldv u k-.'^ni 
™ w «l» I!:- r - ^ AcEDrjriiixit. Itrx- 
ia bUhIIm, niai.ir ii:-^p, pfcit-j mrub- 
h r nkmiutlp ■ILic-ni lu bis tud. fcki- 
i a blK lactic an : ■hit- w prapu* 
fir fit pnrar kii) pravpvrftra 
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MAIL 

COUPON 

NOW 



wp rwiki? Il CTPg. R*pJ 
! — mtyjii.iK- ja HfcBR. _ 

1 ' ■ L- ■ 1 "rt . 



usitit 

Eltrinnu 

btjilHliS Chit***, 



LaSalle _ r s*nii rt n-ir-ffr" t™t. 

»r*r J »<. Jasa^iwMS 

r 8 b*M 14 ., 

^Qtir- 



1 ‘liJa j 




Wrt ii: '-hi 3 ii If* ly j.:u.Lri,r. Lih- tn Ihjlt Ii *hnn Uilhl C-OHDI'Ji^fc? In 
-nnfej thlrtT flnyt Irw rnn. Ii-niii In pj>aic tlu« i a t&-jr *« 
hninr. Ii-n BCiuEECT’ Wlm f i' ytlu. lii* N«« iii>hiI In R]VQrC OknatM 
ftBiwUh -nfcU h ! i h 1. 1 ■ rr. * . Hcj iTfl Nyl|*li^n Sjiit*‘rr, jp #n*j tci IMUD 
-hwj iso- writ*— Bftajr to :refl*a. NlmpJc, l‘r icilcuJ. 

Siith. No rnl^i Hum— no p-:^i 1 1 lo u* - no tluuJLu^ up Sn ixi ha-x 

K e-TTIi. >D- lODil JLbIw Of ts-ii trl liirnk E" imuxEuAm. Only niau 
EQC'Ei'iETi bV Ji'Hni An-d jOa tSHJ -ftridllrP KyueISpIi iR-Tli^BGO 

Ht ulwnlutH- rr-mniHi%ij , Tj|* tHHfc fOT m-no^ 

rnphurn, pTlr-ftta »«CTi-fnr|#SL ne-Ws| il|i-r r<-fii'>rDftn ll i ■ ■ I J*||SU 
r-.«.r1 TTi^r, l^iwj.^ri. Ill I FiL-CtE*. l«-udi i-rm. p^JlddiAHa, Lil-nniry 
SOJk iifcL • I l>llnl ih'ph ru*ii. libii VI'.'iiiKn iimj nn-nr -I'Hru hIiciH h.i.iii^ 
fivr Eimlr OArb ban. 1 Khu n«.iL PmLh miaLiBfM"-! dB^ly Ipmci-joc 
"■ with cither NiKtamn, Lin r crrul ui|-.-p IhcJn 111 Gb. iZTiide |OiLthiai 
GTt-rrwbere. fiend, c-odiy lor beukhiE^ ■LMLlmuninJK, Htr, 

b elli caff o Corre.spondevice Seliools 

WH AJunlilHH UJdn., cmCAdi. ILL* 



MUSICSIFREE 




Bt tbr Oltieit « id Mint Rfh’ahlf .Sdietif af Afti tic 
iii AtH^ricH — Eztnfflirfcerf rJliJS 
Piano, OrOan, Vlnlln, HuMIl, G uirar.TleniO, tit. 

BeainneTa or adw*Fic«l plarera. One lessen weekly. ULua- 
iratieni malce everythmi; iilain. Only esr>ens4 aIxhii !e per 
day to cover coat of JWSrRSO arui ttiufic Used. Write for FREE 
lxH&Jst which explains E^ervlhini; in. full. 

ASEEICAN SCEWIL 4 F MUSIC. SI lakeside LiilLkna, f'BJf AjIiO 



l r l l 1 pw3i jn^ 

J ifpprnisjlj by rnx| |. jiFJ ( 

nnnn^MCiLl 1 « 4 Clil.n^. | 

Efc f SpC. 1 Inr Encs.anii nous Vuu.'in 

Eatn ST H-QO to S 4 5 . D □ a WahI 

JWhpppr ‘'Chlcpvm in ' "Yrrirr |rMlrue- 

•U-fi Id. tf.'rvil lKuhlfr 3 rli ■■■■fl " CluilijilHM- Jc- 
V* 1 1 li pf lWp iiy n p| 

DETROIT SCHOO L OF LETTER INC 

LTim, J . ftracj-. tWuln 1 >ly 1 . MJ, CIipbU. )t^fc 



ft. 



Bifl Money tor YotiI 

BUILDING. iLLLI N<: AND 

RCFAJH I NtS AUTOMOBILES 

W« bab yau bp mil In wn 
I F iiiu u, and urn you aidiN¥!i 

-ii'-ar*. r F-ST JUf'i."" IpH^I 

CkiHfMi LArtc G-r. Wnl^liiwi.r 
i.i'.rlji XTri Inn BpH JT"“ Gfil E r ^ 

4Tia -jf Uii iL- PdCAiij IrtUa r»“*>-C-» , r« 

WfBk SIBICILr L 8 PTEWS, 




Coe} JuTLlof 

ll I nil i' I * ppiWAJ. WILL DUi 



C, Ar Caij'i Sell Mil el Mrlbd*!, 3LJ Pl^Er. Cl.l.imn 




RAWING 

IjMEm hj cnxJI. ■CLartacnlrfl'. N i*w JTarp*r , Ha[uln* art L^Or 
cipmil I' uiimllnr, Vi'a-rr L'<4n- axd CHI 1'iinllnr. T't-m 
Bt¥«iIi1»IId Aw*rd. Wri» fw Htiftaraitd Arc Amutl. 

FIWIATTS IWfTmum Studio 7 i> PHMhJ, W+h. 



JEWELRY ENGRAVING 



w#. tMch y-ou.-y our arid iiff-rrul r^ili«:^l <4 iErt-rj-.ilL**. d-l :lm. 
Iav.i-aallnar ml truliAil^ ':>iilnru rlierhi-bl jF#Ur humvi .—-J Juni'sH ynu 
.-.II I uala unlcd jhv--L'jlrl| fra*. W ::r-7 lur lr rr lamlc in :hr 

WISCONSIN ICHHIi OF ittDR 4 ViH 0 . «M PMf-. ■ ftMTOl, TO, 

UUUUB BY 
ALMOST 
ANYONE 
AT HOME 
SHALL COST 

Hcitd l«diy 2 c .t.ni» lur unrliculurs tunl |ir««L 

ft. k. surra* gmhi d its* s 2 a Bindaw st„ febru, ill 

ARITHMETIC 

SELF-TAUGHT 

A plain* eniily- irnderiLnod vnicme for atl 
wll* Ii At# not bad lh* sppflJltlllliy of Ini i l: ■ 
mjf ih is F.iibicrt inoroi±ehlv. nr who have 
lorrotmn *Ti%t the* onet learned, £57 
Peats. KttHii’ts ne i-;ac)t-:r. This crent litiie 
book sen i jniti imid fur no CXST 5 - &U»i p* 
ncci-prnd, 

GEO- A. ZELLER BOOK CO, 

t.il. !■;*. 447j W. btllr Hu* ST. LOUIS. .MO. 





Pfouac lirnNon f'npttfar hVuheiiiiL-d 
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Pnrf. 

Etriia'y 

Ellchaon 

A iiHTirn'H ri.rentoMll 

huLliiirit^ 

ory 'Jra.iniiip. Jr'i 
^peiihuiu. riulf Kx- 
iiruiuiiciii, amrl Prir-riiwl 

fchfc fripfepm HrTTinrT 1 
t’h-K-l . AudlttiriomBuLldlns, 
ClLkbiru- 



Give MeTen Minutes a Day and I Will Do the Same for You 

Thousands or men and women have acquired an accurate, unfailing 
memory through my system of Memory Training, I have letters from 
men in nearly all professions and trades thanking me for being of great 
assistance to them. Hundreds of i/rem atfrifcuf* their jpic<:*ji and pro«. 
peril y dire.etly fo my training, These whom l quote below are but a few 
of them. I want to send you others, 

Yfi'j. r-nunff mu 5d calleRC, or ynu, armtiLtkiua 
w(wk?r tkkingr ii CTJTTeMpMi-Lh'dCB Pbdltee what ifiwd is 
year nr.udy itrilTiji yonf B* iuith 

Arm nhSr to. rtTirmfrfr what yof trarn? If lint, 
yiiu :.vfc it to your Milt (a (.rain yrwiT miihl jo yflii can 
by what }UU learn. >"u edycatjun in the wnrld 
can help yju uiilcaa ye-j have a TticmoTy— a well 
raifcrcd mlnJ Inal^Hd tif-owe llml IiEhVS JijU (ThJks, 

Take iDVCDtacr of yourself. Ynu feel that ethers 
4o not if ive you credit for stout nSftl lYortti. There mart 
be a reason. Can y.iii think and. talk connectedly nr lire 
T*W *1 w*)^ I'aj'inB' thinffB that out VeTm-e ??&il give 
them BOIL II Li H TWlMCtlMl'i Da Yint Knaa! Haul To 
Thin h ? II dot, Learn N&wF 



A Perfect Memory 
Means More Money 

YVt, if means money to you every day of your 

life. My training’ will mean promotions F ability to 
wee new opportunities* a real capacity to think put 



big problems. 

There ncvCT -was J1 hi* ^sec-utive dr (treat mini in nny line 
WrW tfid dirt .have m excellent mcmocy. ir he illii net l.uvr a 
ptrftol jrii-r.-i jj- v tie would tm uikinv uwLera— bad Infilli tkeui. 
Hivji uii IIimmk bi*t rnvn, Why arc they su perior to ynuT Only to 
thin— that they can think— they him iitirfi.'i T fiu-:ii nirlm. 




STOP 

Forgetting 





A nrrm- wrok; £Vxi(V 

tvmni-rn.n'rip f ran rudsire grind 

of a Un-h&ur tiLpr-tii jH n'-i y n iid I'lisai* 
kirm^-j'Vriinp tiptop — tmi( 6nf>» clatl'p 
and ii!l irk, as keretafarc.' r 

The f-iLMiiCyv nf rfii y in & 
fkJiKc AfuwMVi wrote: ‘‘‘The ct-tt.. 
data are race! tzfilient cud Jure 
bran ph t itI-^j c h ire iy'.vy-t tv* d kh KYtk- 
ip the pant imi I hove been abfe to 
in.: ■ii.jri-'L’ lt Btrodiy ii a.'iiin . of leien- 
titM no-Tn-r r.” 

I Can Train You To Remember 
Don*t Overlook This Opportunity 

By modern scientific methods the memory, like 
any other function, can be trained and developed. 
All successful men have Tvell developed minds and 
memories. / have made th&atanda of them tutceaw. 
fut. 

II yOll WftHt to win in the feurful competition of 
today yon rmwf f rain. The sooner you! reulizo this 
the sooner you start to advance. 

Wii«m r^id atait with iny wonilorfutl jutu will bewHtoia- 

iahed at your p tostcse -at j oarahiMLy Os think and remember. 

Vav can el'i a perfect mamarji. It Will 1 nr it TilVtllatSilD Ci'J 

you. and your friends, will aluo police it. It will increase your 
vaJuA t£i jviiitTHiir itTi'.l boynnr c iritiUiyvr. The man with a per/n-1 
mrmoTy twiims adiUiiUut trttMUXfy — it nian. Pj rwkvM W ith, 



T. M. r Stafford 

IfJt, lrrt>£e- 

i hae a-lnvyi? ken 
liuilVii j'irv -MtA ttf tjtl 115 
r an n- (nif rf i m c e wwtf 
MjiiviJt:. but j»ie# fimr. 
rtria-ir |BP“ r emmirea t 
Jiit q uite at Aom-c. pl 

r H. B., ^Ifnebir, wmiet “/ ktir* been luing !fie 

priiiKijitii r.iiLLi.'.i'r lJ m hLHij my oetlino viftt rtM 

ct the mvlUi iruil f ttflm nibcB- I have pnWrf qff 

A :vjLi! f held suit becni su re of. ,r 

FREE — This Valuable Book 
“How To Remember” 

Simply dip tha e&upon— and mail it— or 
drop me a letter or postal non!. You will 
receive my booklet by return mail. 

How To Gel Free Copy of this Val- 
uable Book — “How to Speak la PuUic” 

Do lure edition, handsomely illustnted, 
richly bound. Is oK.tmt]y suited to moet 
the needs of the man or woman who de- j 

Bin* [u 111.' Jl BdCCCSBfuL P'j’biLd jf 

Kpuiikvr. Tl» prifi* <yt tk|g r 
ISt.Srla SuiccdlllooL Ls 3 £ 1 
■will, hmti'tr. Ji-n^tTit * ± 

Ci-i[iv kIimI Jttl y free- lq w Prof, 
every s-tudBiit. Henry 

toIIh farmy ennrse Diclcaoii 

■mrniinTj tmiuiita ^ Frini lT'-l 

wilkin tvfMlpyK^ ll-i-rV«.nn Schr-ul 

aftr-T TVadLnjr . ■» ,if Ml- mcry 

ih- -■ HjlTi.T, f 70 S AwdiiwvvS* 
Jf DIJh.. CidcBiO, ILL 
j. Smd me Fcve-TH"] (Vmj-. 
tI ah tad JJt me'f Twt. Ahd 
j, n.HiVkt, “UlM <0 Hurhl-'Olbcr:" 

* ftl-a, : 1 . 1 : ]pirl Irulni-H ]imit El. uIh 
— Jp till II A ivt* 0-rsr,i5f .if iKi.-luHiLi'N 13 o^ 
■r (* H|n-ai La facile. ^ 




Hill 

Caupoia 
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NAME.. 



+P++« 



otrect 



City. Stale 



PEeMt ifcsJEett FAp-viar MflcBaiUor 
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BECOME A 

DRAFTSMAN 

Big buildings, machines 
and structural work arc 
bciiifi planned every- 
where and high-salaried 
positions are open for 
Draftsmen always. Let 
ns prove free that if yon 
become a Draftsman 
you need never be out of 
a good paying position. 

$2400 a Year 

If you could see the 
great possibilities offered 
Draftsmen I know that 
!you would make up your 
mind to make rhyftsmansrilp your life’s work. 

Ilow would you Like to step into it posit inn at 5E.+'10. >!' it 
year or mare? Ben* would ynu like toauJd a future nf 
independence arid prosperity 1 You can 1 Let me prove 
how [ take men Cult of ike lowest paying position,; 
ar.d personally train them U-tHCOmc EltpOrt Drtiftflfiieil, 

MEN WANTED 

DraJviineti are needed now — positions must tie filled. 
Thin, it: j-iWhr ftjiponuuiby. There in much wink In be 
iJiji.u — Pinny Cif e ■ ■ sluii-enLa vffc Waking big niuney OP 
die side long before graduating. Let me prove quick 
how my Btuaentfl succs«l-liowDnUi*irico chu ndvguM 
tq big poatlueis ns Chief Draftsmen, Chief Jvnjjineer dr 
Supcnn ten dent ar batid so mo salaries, 

I SHOW YOU 

I Hive JtOli my personal Irjliunj: by mail in Vuur cvn 
home, in spare time — I tench you all you muse know 
abvot Drafts ntamhip — I know what big American am- 
playrrs of Draftsmen demand. I Rive- y::u the benefit of 
myyearsof practical l-k pe-neocs as Espc-it Draftsman 
and Designer. My students .me suocaoful because I train 




them person all y until they secure a good paying pco:- 
mki. Ltd me fend you free the muse complete frank ever 



eynu tru 
L- :■; iX'i : 
iiiiful bee. 
good pi 

tarn. L. iit ti .u send you tree me mist, complete Hook ever 
published on Drariwmtiship, No previous cupaifleniCe 
is needed. I show vdu evervtJiiiiB from the ground up, 

PntC *1722 DRAFTSMANS 

PHI OUTFIT EnraJl now and J w,l| 

R IRn-RM vv , r give VOU absolutely free 
a niapoinicent set of Deaf tuntn'i □»■.!*- 
£nii InilruMieatk, vnJur-d at — sflflXf as 1 ode. 

Every DruftLuikUii needs these — they last a Cifetime. 

Smallest Easiest Payments 



SPECIAL TUITION OFFER 



T* 1 f«r irwrv- | uJT.rr 

*iy (b-IVum Jhl LlllSIii Caifi aL ■■j’l'i 

, m*S- wnwiwi iM[ f-j- 
r ri» a 



NhUrf y>-u - jii rKti 'friiT-j reai * 

UnTtinui. [ fax. Rlii> bij.- p +r- 
rjul incackih tu ■ o !> « firm 
nun poilmltuiljj in IndofA- 
fnfr: £:r yr-u tc- ■pnrull u uifd 

L fiuk-a it. unrj uimIiI -tMt# 

■ lH f i - i . ■ a i TUfTIDN 

I un ihB- i£ily Ltraf lp.- _ 

mu. ptrinf pcn&ful izecrjr- 
tl-ib ifjrh uulU pjvTTwnLi- 
S-c rs-d dr« corp-rn rr'w. Nc-w u 
Lip Urm 1 b- alin-j'fj xte r.-iw 



□T b Ctlhp 



Chief Engineer 

ChUhgQ FnelnM'i-ig Wo*-hs 




444 GUI 1L, CMcv>, III. 



QtllEF Ert-CiNEEft, 444 Caaa St, CHICAGO 

WittvaeL '-'ilir jL -t ■ 1 r ■:■' I L : ■ ih i-e n-ip r r i m i U pnir r " I - r- fc , Th . 
Lm Succeh.,' uh virliruldn r.'J ■/•yns Im I Lr-l r M het . 



Bp»i» 



AMn 




I Teach by 

T CANf make a good 
* Ue n n«i n or you si your 

home during 1 spare Lime-, 
nomaucj w&nsyou Ihro or 
how poorly you now write. My sim- 
plified ayatein has bImvwh thousands oE 
u-ITteXs the waylogttod Toeumanship 

durine Ihc j#&t twmtv vears — It can 

and Will do i:e same fur Y (HI E 

Ihrmitl lolly lllMstrnUd IShvoIt 

“How lo Become 
a Good Penman" 

It contains general info:- f7Tl I? I* 1 1 
mat ion, with testimonials X riFi 1 

and bcaisLlfsi ap.rinu-na 
of ptriuimnafiip ShO^ma wit fit Other;- have 
iiccamplvdic^l by the Tamblyn Sy*tem. 

f JlaWf" HtTsW TirijV/n t-u .1 rant if f** 

gf#ii jvwojft .1 IVSITE Toil it, jtddwfi 

r. W. TAMHl-YPi 

41 & Mw Bldg., K4hsj<a thy. ra<iM n. s. 



LEARN WATCHMAKING 

Atid Ih-l<<ir:i> |na?pem|*iic. G«Vj-|,ivl hpt pealtlnni f^eiircd. 

Vn lv:i.rn. Hi-rvd f.-, r gWdSK OAT-tUSi). 

ar. Louis watch m ami ho sCmwi. a r at. upvfs. mo. 



BE AN EXPERT 
STENOGRAPHER 



Eem 3900 ta 33QDO yenrly 121 a rrirnlo Sktc 

(ary vr 4115 [■ Court <rr ktjycTnmoflt stnnutfrajiherd Our 
System, v.icd hy thn v^oiAUfi ru-M-e-Hb H-riterM pod by (Wh* 
HVftof the If. 3. Gpx'crjiwij^tsti'iD'VjTupbiihft, Inline you to 
paaa over the $ Iff 4 wu» t4i, rwJ uud Tpced ily pl.,ec* y<iu Sn 
1hi> money eliii. Easier bo liinvu. u-ritu P-nd read than 
any oJict syitarin. Ttwilwiltatn ftt home in your athurn 
tlt'114. Hundreds af vxcUIrDt dio.'itin n ■, stiw Opert. H'c 
help you p.-Enne. (yur cfcbW fa IMPeondllbriully Rmaran- 
ii«l— TTHijltH from it me verta in, if y^su w^pp t4 tuuhe 
good nulekly, w. iro ^ir bAkli-t hkIj-v— it, shows hoH 1 , 
NIODEFEH CDRRBBCOHt>EflC£ SCHOOL 
S3.i IN T E FfNAlfON HL tlTE PLUC. IT. LOUTS, HD 

A GOOD POSITION 



*:ih UKCLE SAM i» ins dsslnhk. LLIc jKiiition;, rlca-jei r+r- 
lOlinddrill, yi-.M.I piy, Ktldf work. it-Jil hisuii, piKmnlinnp on iwrH, 

BOSik kin. piiliiinl pul i, Thoud Jei ii OF 1 1 - : 1 1 1 1 r.: ■. I ■. j'riitr- 

host |i’.-p nation fa. 3-[ud;.:J if tm| lypni nlrd., full 

inromiu&n ini ^uriijons, ijwd by IbeCirJl Servlet Pro, 

AMEttir.Atf CtVEL SERVEt! SCHOOL lVAShllifCIO^ 0. t 





CorTyspoTufenwc and ftrailent Initruc- 
liub in Deaipiing; IlluarBlting, Car- 
1 reining, LH'-Alh -talking ar.d Lettering. 

j 1 'i-*- r 1 J lay.' — . : I ■ I r -4 vT. : I . in 1 Ihoroueh, 
■mmdlcal uid BHBfC [iuiih ,.l,i, liyuMt. WE C.V N 
PMPTJI JT. ! 5 fid u ontelM Itlt 'Djvlrvted ciLmIpj 

The ucmupjiiTaiHraL.uiiHun, is 



FiCQte HfcdTfOHi FcjfifJar Jfrchviticft 




POPULAR MECHANICS ADVERTISING SECTION 



S9 



Cash in on Your 
Spare Moments 

Carry Your Electrical 
Education in Your Pocket 

Sign the coupon at the bottom of this page 
and start right away to turn yonr spare 
minutes into dollars, Hawkins Electrical 
Guide is o work of Education, Explanation anti 
Encouragement, Tt la the royal road io a practical 
knowledge of Electricity. Each of 1 he six volumes is 
beautifully bound hi durable leather and made to slip 
easily into your pocket All important points are 
fully illustrated, adding greatly to the clearness anti 
value of the work. It caver* thoroughly the element- 
ary principles as well as the most approved practice. It gives complete explanation ort Electrical 
Construction, It is a practical authoritative, comprehensive guide for all desiring a working knowledge 
of electricity, O, A, Acmileld, Mulberry, Fla., writes, ' ' l tvie.h la s ay that I have Arirrw dm rig EU'-tttfc&i 
work far fifteen years fiHif have towards of $100 worth of electrical books, but / consider the. ffawhiHS Elec< 
fried Guides the ‘best ever' for the- bradimt eletiricinH." Our files arc filled with endorsement.* of satisfied 
users. If you or your friends, are Looking for a practical education in Electricity, the answer is — 

Hawkins Library of Electricity 




Sent Free for Examination 




^*f$1 Per 



H ERE Is a set of ItOOks that no man itt the ELECTRICAL FIELD should do witliout. This is 
the ELECTRICAL AGE in which we live; ELECTRICITY now controls more trades, directs 
mure men, offers more opportunities Ilian any other power that man has yet discovered- Do 
you with to know the underlying principles of Modem Electrical Practice? If so, HAWKINS ELEC- 
TRICAL GUIDES will give you the information. In reality 
they are a school within themselves, com aiming a complete 
study course with QUESTIONS, ANSWERS AND ILLLS^ 

TRATIONS, written Ln plain everyday language so that a » * | 

practical tnsn can understand. V Ol U IT1 6 

The How, When and 
Why of Electricity 

Read over the lillea shown on the hack of 
each volume, and note the scope of each book. 

They are handsomely bound in flexible black 
l eather with gold edges and will readily go in 
the: pocket They arr not only ihe best, 
but the chcspeit work* publiahdf on 



Elec 



tn«ty- 

Eacli book is complete in itself and 
will be supplied S 1-00 per copy, but 
wc believe that the complete act is 
the bast bargain. The books can 
Speak for themselves and a careful 
exam i nation, page by page, and illus- 
tration by illustration, will convince 
you of their big value. If you will 
fill out the following coupon giving 
all the information requested, wc 
will submit the ihc volumes for exam- 
ination on conditions named. 



■H.'.IIHh 



-C-I VJLI lh 



f C 

ms 
I no- 

L hMi HMkIU 

utrrpiru euiiu. 

(Vrltt- *] Mhilif. 

bl|l RtDdlOO |>l C-1'llLJ 
IS hlliii. Iii'th; Lf »w.t- 
LlCrii.'truy 1 hhtmi I-:i Knud 
11 Within H+-TOII dflYi 
rnrtJl*T mri! I Jffla $1 
cie-JiuhcLI i-irid 



hisheb miEtt. 



1EHDH EE 





4LI 
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start Right, Start Now, Buy a Diamond, 
B^ncg a i" f':-i Bank four to or.c, bc&Ldus 
daily divide nda in pleasur© white wearing it, i 

Big Special Sale! 

rTHitfst CbuHtd wdu« *v«r Sn JSk f 75 

dhil fllM alii*. Pure white, iiejlKetly cut, dude or. 
approval, DO money ilitivn, 

FREE CATALOG. Write for it flmick, Mute , 

— ■ ynur nc.i-etim. oon when, 
thud •:■■■' and comwu tf PH II bG it ainj w*at to keep- it, 
ji.iy f { ir at flur Liberal OI-j 1 s Phr payments ncu?, 

J r: i !l rji'.'HT !;■ Ihh [2i„i morn-)’, Lu|i(t, !)u fn-ilrity 

— joit erarjasri Iwnmty sTnomar nun. Puacal 'will do, 

HARRIS-COAR CO. sSSrJSEa. 



Become Your Own 




i-'sy, Itacoom- 
It easily and 
you courage 
^ch for fear. 



Think 



Leavitt Science 



will show you th^ 
plisties this res 
quickly, It givt 
tor despair, 
direction far a.ir 

Slop am 

Do you realize 
means to you ? 
free do m from 
lichen ruid iMins, a 
and lieakliy body, ha 
success in wbwtvcr-i 
undertake. 

\ Power of Colc«ntration 3 «lf- 
C q ntrol and £ elf -Cent id en ce 



% ii ick&t jwh 

f.Vr.*ll. **■ . ***"?&-„ 

n, ||, ''Sv, tan help 

faiirtH ^Si. Hti-vsrui 

It P. SW>nlH SI. 4 IuctL<ti 
I LJm |>. ILL \ u .| || 

EaCltfMrf Gu5 24C 't& 
hLixit^, lur wh ic 1 1 plmc 
wrnri no Ti?jr MijdErJii 
l:«to 4 c tin Hi-inr la Hcru-n 
YiHar (Iwn M jur r. 



Hi*n» 



<■ The [wa'ar cf influence iv 
1 liuae you desire, i hiw<- lhat 
l Ir mtniia f riwiJtwi Troun 
and bunCunc.'. C. Franklin 

Wnndcifui R-nolc, WTl ich 

h&W >'OU, how to bevuine 
Miter of Yoor Fate" anil 
Cj.pLn.in of Y'.'uc- Su-nl." 
will be sent far twelve 
[wp-cenc Ft am Pi, 
* bend for it LLXluy 






and bojui 

V. live. 

\i 



la 



/ Master 



Pittite Ifnjifiufl P Qf/tiiar HfthaliiiM 



NewY or k ELECTRICAL School 

GLlfeS yuu a complete Iraimne by aclisnl pmctJcf. You 
get the knack cd "'fdUW" luira tlier with the 1 henry af 
WHY" and the best business ItlOliUKlB USCd bL (lie 
World Of Lterti lchJ Actmly. 

The K. Y. Electrical School ii the pioneer and premier 
ichncl pf 1 he "Lf^m by Doha" Jfiethod. When you 
have cuiripli'Lud this Cocnse you shall be fully ou.i li I ihiJ 
tn handle ALL branches of EJectrical UWo, 

The equipment of ihla School is unequalled and up li>. 
Lhe-mmuLe. Fib preparulian needed 1c became a 
" learner m Chin sc flOOl. Yofl tan auit 1C leain on any 
day (if any week throu. iflmtiC [he whole year, 

Visitars heartily welromed. Serjt for caialogll^. 



44 Wert 17th SL 



New York City 



N. Y. ELECTRICAL SCHOOL 



Develop a 
STRONG 

PERSONALITY 




Hhyti !u» lTfciin"5 Cn 1 h> ariA nf Llin rru^n wbu flcigjnJn 

PERSONAL POWER 

Win! ■■ill -aral-Vi teu in 

an im. rcna-clE-ui , 

rrhp IL Tr- r-->. U. I 
i I ■arli tu 




rx in niefa m n ■ minr- T LbbI 
if tnonr canrtn4_ fun fl iva Lha ue- 

. LKui-iil. _ Lizdcr aT ti-j Art: A* tfidniraa 
■lsi pr-^i-.r- ■ a. n>Mt uvlnl shdh -hi 

'■ -n fVntsrsJ .■'■■vr. IL« IpitkI Ubiil.ill 

pmnaoiL rem -af itmw pcrmuJt? ksn . nr Is- nxiiiLi . 
and kM acccadlzf In ofriau t>jm uid <fcrara. JL-a C”nx- 
'_Sit IhrPE- nld s msH * 3 * • :>■ :y red T*irn:. wt">:h 
pxr^aina ~_hr- iiiiLki, tmoviLk, fseasilur d:ann 

irfcirh him-rLp «ih mnil to uviLbcr- 

5-PEC IAL D* ftm : Yi'nlu i>=«r l-'r : pauiicuhra hmtr 

%n irfur-j lias Ecma at warr low pnev 1 . 

_ WUKEBniEiWirF«JE: ■■]['.. JiJfrfTHVTln.-v r.H.zanj 



Big Profits r»r Auto Business 

40QlM^ xniini rum ill jh yr^tpijr I Lna IiihI TIii'-ujiiui >Im 
u[ lie - * jmI-Ui ii da i*ci* rc|*'T imi iiu'wjL-rt.rt,' 

NATIONAL ALTTO SCHOOL 

^rdfiirH fer lh#ii< >ot<. Kp'jRilldlr n^uippr-l werk- 
itrlrliR. TrK'tM IU A1DdHlC-l . TV I h ! Ft# AiHDI Lh 1- 
lu i - 1 n c£ Ik . Y-w ■.-•HT+iadi: mlonzuLhiD rrdi rads . anew 

sddrsu 



BfATIOlAL 

3G21i Fr.^ir^ Sd. 



ALTO BCMOUL 

fla . 1 ■hbi. | OPsu 




tinlmiilty 

Ht lltod f: 



LAW 



At HOME 



fiTtiarainriff JTr^p- 1 

cun Jar 



Thcury mid rr*ctlw(<kir Comar n™t rmn^-rin, sjtpw- * 
limlp eiiirtt or Dll/ by nirf ‘ 1 . JSn.urtned Ihy Ilne-K *m|i 
har. IL. H. UiurLi- e<nfi Jeered , r«'’ailr_ Fremlnn 
A 1 1 ■-■■Tn 1 1 Y l_ JV. r t'ub'i • Cniue-L'. L u r LiJ u h 

tv -j-i.i'r ef Kohh ' \a f'SiKy 

IMMjf Ui.ivemhy, IS/l EL 55 bh St, Ckica C i>. IIL 



1 WillTe»cp^ 

in 60 (I nyn with my y 

evr. khi Kier.bwwehid'ii. 





AUTOMOBILE B ITS 1NES5 
W TO PF- AN AVIATOR 
tical cprreijKiridunrts t'caireu. 
km irnwa d d i-KT twf. IE. IT. LUtlS. H]. 



EARN $ 120(1 to $2000 PER YEAR 



, prarcJ-Ml i 



r. rLuhi h«r 



TOND®0 HAN08, K-lbr, imm*d hr «f &mom fta. 

' m-iTrf. i->il_-r .1 'i|r i/f— !l ar In jd.ir nwn bun tj i 

LUNDBERC SCHOOL OF PIANO TUNING 

Desk f> M, 140 U. Dewborn CHICAGO, ILL- 

BE A DETECTIVE 

Elam fntm f 15D.DO ta S3 00.00 

prr niomh ; travel ew^r ihe world, Write 
ti.I.LtUWHi, 133 Weilc?trllldg„Kmiimii City. Ma, 

MAKE^fSO” TO $10O A WEEK 

AT THE PACIFIC SUPfltlnDH 

Snappimg the crcwd* with a famciua 

Diamond Post Card Gun 




rwsA ttasni v=d mrL sad 1 Vic ■ 
|.'Tra;.> MfL fVrjl BIW,, MIAPf 
n 14 m Lt an ■ mrauLv. 



iIsJI.V , HJtr l.rrldeB. 
■V .rill li un LX* 



mn— 

lut. m^lc^ss Li an ■ mnulr. Ctillin fa*-*- 

■mfeMTIANU. wtfAl m PWURO nfl-. maJL. 



Copyrighted materia 
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A Great Technical Library 

In Simple Language 

Out of a world-wide experience in teaching the engineering trades and 
professions by correspondence the International Correspondence Schools have 
perfected the greatest System of textbooks in existence. More than $2,000,000 
has been expended in their preparation and $100,000 is spent annually to 
keep them up to date. 

Prompted by many requests for th e sc text hook g wi tl ion t the correspondence 
instruction the publishers have issued a special edition from which the very 
elementary subjects and examination questions have been omitted- These 
volumes are now being offered for sale to the general public in lots of live or 
more on easy monthly payments. 



CIiMse I he Books Von Need 



The 1 1 S) volumes included in this Lib 



, business, 
for home 



tiraiy 

fie^r-ly esveify phase of niethanjcal and electrical 
work, mining, architecture, advertfsin 
commercial taw, etc. Being dtaigaed 
study, these textbooks are written in the very 
simplest terms so that man with only an ordinary 
education uns easily understand them. And each 
volume is indexed and cross-indexed so completely that 
any desired iufoimiitkut can easily be located on a 
moment's notice. The following k u partial list of 
the different lines of work covered by Ibis Library : 

Cifdl E-urine*; inn Business 

Cnnjcrrte Entitle f-rinjr Cli- l^iatrr 

ElEctrUal Ecijrln.«*iHnf AirtonrohdS 

MwluHviciil Eofiue-Ecuia AreMtecsuie 

Triep and Tele*. IngLinintiag Shap 
Just indicate on. live attulied codpfrn Oie fluh ii-ct ir. •thicli 
yyu are LnttrtmJ irul mail Ihe ctoptn to lis. liiia will n« 
ubli^jLLE y n i l in the least bat will bf big you s. t-i.iisi table 
rj[ Certtcnti o£ the voiding mi thk particular subject, 
topethtr wiiti-onif plan uf Easjr monthly payments. 



Exclusive Features 

Tbc7 oje mere prcdjsely iUuatfILtGd. 
Ibsn mf otlrer tccioital books, 

Tbej are tstieeed in m simpler »1 j 1 <j 
*at am* easily endemtood 
terms than any other Wth- 
DiCkl tHfOlIH. 

Th*p arfl itt*d ns. text- 
brnuu b] muEf Hull 
of the 



International Textbook Company 

Box % TIM, ficranlon, Fa. 




L T. Co. 

Bfcl S72-I, 

Seranten, Fa, 

Witlmut r.bL^:tU;iu me 
Tn jidt nyynu rn_y mitkI 
1 ioe tMalpg and H-SeKripti^n 
bf volaji.rj mi tbe tubjects 
brJarE- vrtiijcli I hn.v4 placed n-i J{- 

—Clvi! EflEiaefiEiiig Biiataess 

■ ' ^CntKr«te Biigloeef iep _Chnttasby 

— E.ertri[.il EiijinetTlag 4u1omDbi]# 

_W«hmL«l Engtamrina — JlKtiFlEcturB 
^Tetep, &TeI«£. Enjineejljii; Hte| priLl li;e 



|t»dip£ 
colleges aaJ imi- 

VF-ruliiiH. 

'Tier are kept 
tkarao^hly 
rrTlied 
and ap 

data 



ft. and 1 A'# 



flpaac JfSpJlpit Pupuittf ITe-cIsfSTii'es 





POPULAR MECHANICS ADVERTISING SECTION 



Become An Expert Private Secretary, 
Correspondent, Bookkeeper or Advertising Man 

SPECIAL LIMITED OFFER 



Fill in the coupon below and fjet particulars 
at once. This offer may never appear 
again. Write today and find out all about 
our remarkable 

FREE 

TUITION STUDY SCHOLARSHIPS 



This is one of tbe Remington models 
we plate in the handset each student 




Each machine warranted perfect 
and fully guaranteed. Dust cover 
and supplies included 



If you ire willing to pay a nominal fee to cover text- 
books, Lessons, pamphlets, printed matter, stepphest, etc., 
needed in the course, we will make no charge for tuition 
and will GUARANTEE TO TRAIN YOU UNTIL 
QUALIFIED to hold any of the positions named in the 
coupon. Everybody should have a business training. 

Everybody today Should krtOw how to operate ft type- 
writer, All our graduates are proficient typists. We 
send yon a high-grade, fully guaranteed typewriter as 
soon as you are enrolled, Each student granled on* of 

tht^e FREE TUITION SCHOLARSHIPS Ls taught everything there is t& know about the expert, 
all-finger (touch) method of typewriter operation. 

We Train Ybii By Mail 

And Supply Choice of Fully Guaranteed Standard Typewriters 

The Remington shown in this advertisement is only one of the several models supplied our 
students. If you act promptly we can send you practically any machine you wish — Remington, 
Oliver, Monarch, Underwood, L, C, Smith. Remember, there is no charge for tuition no matter haw 
long a time you may require td Curtiplete the course, A few cents a day will pay for your text books 
and supplies. If you cannot pay cash in full we will trust you ; we will allow you to maize easy 
monthly payments, Can you ever say now that you never had an opportunity to get a good, business 
training and bo independent ? If yuit ftrft honest, if you arc ambitious, if you are able to lay aside ft 
™ few pennies,! rf.iv to meet ft small monthly pavmcnt for books and materials 

FREE TUITION \ needed, then MAIL THE COUFGN RIGHT A WAY. We will send full and 
\ complete inform atlofi. You can he started upon the training of your choice 

\ without further delay. Our handsome illustrated catalog is free sod will give 
you full information regarding the position for which you wish 1o qualify. In 

\ a few short months you should bo ready for a good salary*. Wc assist grad- 
uates lo desirable_positiona. The use of cur employment department will 



The competent always have employment and good pay. 



COUPON im 

Chic, i si Uni '- «P C-= 

I „ aril gUAlif? tOT 1 
1 inn I 1iu.nr In Hi,-- 1 u.illi'Ml 

K, ip-inn btCl.-IXIL- ,LIL I'iL L 1 ■ T t 

]>Un». mui'J ,j»h1l:L1- 

I «.,» Hi JOHr rftfr (u nil* Stifr m , - ■ „ - 

luiii.vn tr-cfi "ini ™hU t>e tree to you, t\iiut terns arc open Everywhere— many paying 525 te 55U a 

^ week. The demand for well -trained employees always exceeds the supply, 

pi i.i’hicii; y-!iii |in'N"t.- Jbj rjiuYdl 11. C*C 

HXHJfQllJ \ 

BiltlnM* COrrAtpondftflt \ 
andOHIcB 
5 tanVirefilmr fl nJ 

Private 5e me tsry 

Bud h keene r and 

O-lllce Mina ge r 

5ISDS9F Jphn-r and * 

Bookkeeper ^ 

AdkertMu* Wrltar, Nlaiuncr, 

Solicitor 



□ 

□ 

n 

□ 

c 



.Act Quickly— Send the Coupon NOW 

* Don't Wait until ta-ET-.m-TiJW, next we-eh, cir next mncnth. Send theenupan right 

\ now. Inve^riRn^ i his. siartl nm flchuLarriup oOtr. Get that 1 rain in?, that ptwnl on, 
then Falsify yon »u hjeix have wanted. This is your nrnwrl anity — grasp it. If you 
want onsnf these srhnLiKlnju you rULBI Tllllfy. Only a I imitrd. piam'bfr Will li* 
acticiEnrdiipx me pixne I here 'will be no more. We are 



hit. 



LlOift Wail Until tu.Er.m-riJW, next wed, cir next mncnth, Send thecmipan right 

now. I nva taunt? this, startl ing ocliulardup ofltr . Get thst 1 raining', dmr pwnlun, 
that salary Vuu au lung have wanted, 
wunt one i:f these srhnl.tirsJn 
Hiven iiuc, Vl'IiMl lliesc ^hntna-xhijix me pune 
inakanB (hi* Ka"eat offer tci flri|vierliBO OUrctHITW's anrl learn which typewriter ifl 

\ in STdtesf dflt'iSiLd.. N* matter where you | iv? we tan bain you tbGrtiughly 
and uulricly by mail, Wo luvr trailed hundredsi. We can train you, 

CHICAGO UNIVERSITY OF COMMERCE 

Dept. 1033 , BOO North Clark St., Chicago, Illinois 



\ 
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Make Good or Get Out 




Making Good ” 3 s not so much a question of Brains as it 
How do you use the Brains which you hcive?” Many 
an individual has to lL Gct out” because he did not know 

how tn tine lii? Brains, He pos&jljty knew his job better than the 
other man, but he could not get hts Brains to obey bis Will— and 
the mighty power of 

CONCENTRATION 

which always moans victory and success — he could not use. 
NOW I WANT TO TEACH YOU HOW TO 

TRAIN YOUR BRAIN POWER 

Have- y™ ever thought -of Training your brain ? Dti you brow that yciur 
brain enntml js, snr-rnitd hy nhirfiiiite |jw just SB Slimy as COIStrel of ctcc- 
«rx-Uy te? Let detl i idly fun wild acid yuu have no ctmoenirultwl power, 
Leant iia laws and brinis iL i:i:a subject inn r,rwl you h:;v<- concentrated light 
and concentrated. power, $9 I* k mill your train; let It ran wild and it 
will Cause you Lrtnrilr .iiitl idttni.Le I ad luxe. Learn the laws which it-uvem 
iLs warkuiR and ciwwcentfkte the pun rr and ygu wi.l re-sisi your drained mjc- 
COBB. rinEhinH 1 G-»n ii-nfi ynii. nn ntHlter hrw hiRti you have Ml year ao* 1 , 
K;iuw 111 at yuu poissess the brain power. Let me tench you liaw to use Lhe 
lflwg tfirgiigli (lie 

Science of Psychology 

WHICH IS 



Trained Will Power 



Psydioloey tort® HystematlcsLiKtyGf (tterffal laws and la flow tecegnfeed as 
erne of the grailest Stic net, of our day. Everybody who desires tn succeed 
must kr,ivw tiie-tiiniiarvi-riLriil lews, or (-It*; wnrK hi the 1 3:-i rJc ptid loti hi- Brain 
piny ceatiowaS trick*, vrliieh. means bets of valuable menl a] power and Energy. 
You cannot iizTnrd to eng 1 c/.it a nneno f-nisimre := t:-rt le^-t raikera you 

tcfiirul. You DU? poaaMBtvfiB a GREATER. PERSONALITY than the other 
man — but you muse develop it. Here is your Dpporl unity. It is the -0111!? 

Method hr which jtrdentilqcL Mental Traitiin^ can be Bccojtiplislifii, ju?t 

as it is the only Scientific 
method that will nave you 

A knowledge of ihu Miionec will siye you pnur-rr nf Self -Central: Yuu will have Poise: You wilt have CnnrmtratUin. 
and Personal Power. Toil vtiU have every rtifitt tali acuity ■al.i'--# Arid rtsiwiiiiw, and your own PERSONALITY will bo 
CKpntiUHvI in all your acsion:.. Give this scientific system of mental training n few punirtea ench. ri.ay and the sense of 
MASTERY mil be youra id the cnnscipu$ric&a of hnowli!? ynt can 

MASTER YOUR DESTINY 

I hare a personal and individual nitlhed o( Teaching and Training eveTj." Student, My scientific 
training to ilie great Universities of the world is at ymir disposal. It will be my file;i!:ui'p ' 1 p per- 
sonally train ydu hi liiett-ase VOulf Mental P»W«re. MV knowledge will cn:.. bit- me to know which is 



LhclBi'iv for you tn use and master. Yoo cannot afford to ignore the opportunity which ibis 

course of study offers. It in tinned pn Hie fact of law, YOUR SUCCESS Is PCBIIIVE and 
ASSIfRltD. You. wilt send for niy free bixik rtfm 1 , and Bfe'ise remember that you must act at 
once if you wish tv -avail yutirsulf i ff ikrsC! two Vocational Cuut rfjs wiilt- 




-1ASTERS 



FREE ! 


out cliarKc. Your tenisLjaLiois must Iw received wiildn Leu days, so \y 

■write me at once, Lhia will meau greater Power Bud mutt tmJoey for] ou. 




At OFFER 

You will want tn set at ante; laiusl JOLir 
name add Address Oil tbe Cfflipon Ijftlaw will 
hrinff you particulars af my offer of Two 
Complete CourWB in psycholoKy Free. : 
TtMM iunti srii-riu doIIdt*. nf InTerttnmt imiL 
li - 1 1 wi 1 L rnliji-cln *nu IICV’E to Imre eltiricin; 
inn lb li. , ri|Ti*i nn— Um fju-i. FiYrkci [■. kkV Juki OELtPrwd > 
iiL-pnrtrRPnt nf rcim nii?T*rl jbI iii.I ; 

*IoiirJ Jlffii, uiid jou mutt ni?4 agRdrpnk j-hiiu- ■ 

■riiiJlv wJiftii I h«’3iil YV'LL llif h rvi» nf 


LIMITED! / 


7 Wo Complete 


Co tifses 

1. Th* Fiychoiogy 
of 5itte*mon*hrp 

2. The Psychology 
of Public SpcahiAfl 


enor, FPEBERICK W. FO-OTE ft- IB 

rrlnclpnl ChSr.ntn Of Mieli-CalTUr* 

>A Srr*..n --r m- li, ,1 J'jrpchclLA'/l 
SO Ho, Mk-huMi BUnrd., dtikw, in. : 
fli-nil m h Fry*- BtHik " Mnuti'm nf Pfflti ny 1 ' iLIjiL «| | 

I'bril'jiil'iTi'if ypnr StmtiiJ Triliiiint LIjaiw. 


FREE I 


^ !liM.r||T. Thbi nffi'r it* Liui il«"l Oll-d "niCiS - n- 

idmprn, liny fflnj witlie.-ul tuEiOO. ± OU Wl.lL BTltC ■ 
Iii-E- At *|i«i 


1 Addl Rill -J. .J . ... .AJJJ I 11 LUJ. 1 1 LLl..... . ........ . . 
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Earn $75*00 to $300;00 Per Month 



Big 

Opportunities 
Everywhere for Detroit 
Trained Automobile Men 

Interesting, pleasant, and money makinj? business* 
Ambitious men needed to start parage and repair shops 
in down town and residence districts everywhere, 

Learil BOW, be ready for the spring automobile boom 
— when opportunities are greatest. Cbattfleuis, garage and 
repair men, testers etc., have more than they can do. Plenty of Mom for you. 



Get lnlo biggest amlbesr business ot llieSvthceoriify, The bigness r-f tun: pm-fit and sure pru-jrresn. 
We ccach yim Id handle anj 1 BUtQ— our equLpiranl i>; complete. Stuaftttta actual ly have escras-itrat of 
building raw i^prg from vtnit id fiaiah— regular factory training ill block testinji, rt^Ml tesUbe- etc.,— all 
aadinij; lyjws uJ atari in*;, ei+;titi"fi niid i|tiiitia:i sj-atereTa in DraratKKn. YOU leam how in mail motors,, 
jum rn rTiurrmrc . v.iivrs, bearings. etc, Newueyl, Touring- Car used for road tnetmciion, l-ust 



lead-inn 

adjust ca.rtiuretora, 

purebaMd- fie*- P cyl. King Cbaaals- Latert IhinE out. Used solety for 
students’ insiniriion. Purt of eur reifukir' equipment. 



1 0,000 Square Feet of Floor Space Juit Added 

rhs ■N^ijUrrisr of -mjt ic-hrol hug ilrrn lr-ini «alimil»* ™ 

*V 7l vludenliB an fcha pmnHi. iarr?. nc^_ nomr. JqtiS. plnr ««lui 
.JtGwft, linul ihv IcutviiE ratin. jLmblLHm*. cmmcTiw awiiq TM i rai i- 

fcirtii ii« pihhiUih f it l ^ =i ' i ^ r/-i ^ 

Detroit if the Automobile Center &££l£g5i[ jicli l ^ *CTut ■rjilrnia 

r l.l/lr^rc. ri Lb iiewS nP 



fel. 



MteliiniLii Stnte Aulo School, Dciiurtmcnt F-V. Tl-17 St-ldcfi -Ave,, DctroiL Mi-chi can 



Our Guarantee 

YV#> hTMiiriiii Li-ii tip qualify yim fnj- 
a f-thIi irrn A* cfanwffeiu. repair 
Tfi*n- tefif-T. rniM-fnibii nr ilfijufid- 

r-tnwp I n h. a hurt I fir wi- w i'Jh 

jrrf'Jii-J yiHir nunin- 

And don't forget we 

fumiih poaltiorui, too 

6b nrreiiBt of Mag he, the title 
,'I'ilLit. h cilti fnrr-lil'. mmltlfinq. 
H 1 1 1 1 1 i.uniuit l„, mImjeIti.-.Ii I i.-u |,c ff. 
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Send the Coupon 



Good Job" Coupon 

/ 

A^H-MiLiiu Mi-itiiiiaiMiiiiiu jT _ 

/ W s the First Step Toward a $ 3,000 Job ^ 



«i 
T*t**W 



IMpI 11*1 

CiMla^nin r I 1 
pfiM-ijI'/hf rm 
!r*w Nt# frmk 

Lj-ytrr?. rI. K or. I full pir- 

of yt.tr K rr--1 V 
■prEIIJ allET. It U *+ 

■IjHiincUr miknLua-d ** 

Cits L I liUUNA bii ,* ., 

c-5 any |h= c 



fii "' f Absolutely no ocJi'girriOitfs. Pat your name unci nddriMa in the "Good Job' 1 " 

r*L%»”‘1niil» ,>l y coupon era Cend It b> uh At race. We whit lend you absolutely fret 1 mid prepaid full 
jT partleiilfirB of n g rent npev iisl naffer Ibnt w* h*™ raw ei*h.l iu in order in iad lira men to tifcart 

JT 1 lie hI nily nf JlttCT Ettljl UMIhlU. Xh«e hte.I.raiilllld'OI pO"l'tlfn"'r|>Hjn IIIMT llDTLnaLhvnvTnlngTMr 
,» I'H-J- "H'.UiSl Ili'ip niftP rr. urn v.iiiik tii T1C1 LUnLulLo I. Ulg moiwr l« th. ian j'fcM. hi-nd the CvTJJOIl rKiW, 



Be a Meter Engineer' 



C* 1 I r.T c- Li 
’"r-rppK-n -af 
EEi IhK el 



tfe# la.ivw 



Elw Ml >H 



“ In *u ifttarr- „ 

ic^it jcu can rcL r.-nrjt in jttct srwn tHitp-^dunnc nor ppirc tina. 



i lh« Bin vha Li 
i In ru inTn 



i bc-kad xp La by i*rar»i b tba sianL. 
Fair um :a te Lbr Lraicinr -tal :>]■ 



[ 






Hw Itf n HhU 



Send the Coupon 

dew 1*0 c4 oa 33^Aifx Kiiif i iipfvinjj Art today. 

Ft- WnyiLA £~DTTfiH|>fi bflfiShri'fi Srhnnl 



f b*j ji-L i-n. l-J ih« bL[ taLa, 

F| I] nut Him 1 ‘QihrI Jis4i bi rnu iHin. i>x n InEEfrr 
iir M j»™t i-Hrd n nil »«ri4 Ji t-n uh ut imi-w. fib 
niFiLKiiticVin. It’l Jllrt * for lllfi liLg 

CI< ji ;OH i mi Ly wiilEh fur iijli iiiu.ii Hiina L3 ji> clru | h>ii Ijt. 
IHiiti 11 SJ 3 1 ‘t. Wnyne 4 iDMlEniim- 





Wauled— Railway 
Mail Clerks 

lh«= LB 5900.61) to $1 

a year in it far you. 

KxftiiilniilLnm uru Held 
PrEquently 

I : * . ji'.iMi pmrfl i 11 IisjIip" n»».rnnraL :".?..:i ■: 

Ihp.ji^ ul HTKIK IlV hl’A ILK. I' I KA MLItA I . I.LIK.R I BCf cr IhF WTr.MS 
OF SUM E FI£T?V hsAtUk T 3 . 1 ( L'iXSITIUS IS TOUH 5 FOR LIFF- 



llimilrH-dH iif .hi.il Hi-ri y "VIpi i| ClerhH Appolnltil 
Kn lir-Hli-' FIAHIUH INSTITUTE Llk r*HirtT It Hdlr l, S-l», XQCHESTEH. H.\, 

~TSt jHSt-JIK MX STOT«TEflCF n ? 

■ 4.i«.i u ^! r . BJ.d e* «FfLaJawwiJ*n tv Ft** i. .mpcIiiec far 



C'JiiriJrt nriklcrrti nr.-i city r-ni:lrnli pJ-icrl ihr uur ■■hiriif jiw 1-nrr.f- 
iI:b.te ajiR'-i~'ra-rr.:. ^nmn-B.n-vrt-u* MliK»i«n S«flcem. L*Oli!k-il Ei’lumCc 
NUT RfegUIRECi, 



hi* rmip 



p pB lrt .M niv 
a rj.aiTrniti-«d kr** 



WrtHi i-nmriiinirLv ■!« «:hij.^l|ig iht rJoiK afid difl-rt tit ALL 

Ml'UIVii rMliii^lit*fc5v Pun'fc 'idly. J : .Trrv iTaj- yiai bzv maanc tbi 
]i>in i i pjaL Jru nrj-.Ji xiuclnng' tcfrjrr chi raplilly iptprra. hln|f .-L.ikiiJi^ilripvf;, 

l FRANK UN INSTITUTE, taS'lOG, Rocbetler, N. Y. , 



n?ini^^T!3in^nuiri 

-ipitr, „„ „ m f.ihhh 



COUPON, 

. Ili.,1 * i: H lIL I lFTt. . I ^>,-l El q I KIO| . .I llll 

. II...L Irrl.f „ , , „„ , I frn>* I.-. -MHlXlf , ,-lrmCt n ISP 

. l^lPirtn riirh , , .. h flfml , .Ini'r— I »rf>» , . If HW It t l«i*j 

.IVilBlnn 1‘irr|. r __ I J-^NI Li 11 2IOh . .U-rlLtnlbt lipparlmiBri 

.MmI Bril nrrle*. . I *mmi h ? iih»i je nmndn ■:* ini id bi.invi 

, H.-I'J l.'LiNllrNr, , I'M-ifllLi H«n'[ rinl ll"hi 

, 1 , ■ ■ r., ■ ■ ■ r ... ■ ■ ■ ■ rrm ■ ir.i.irriir, ...... ...r.l.ri I?” LQf 

■L'jt MiJ jjti ,'j-j i if, WYftt fi'Jirrif, 
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COMPLETE COURSE 
111 PUBLIC 5PEAKLNC 



Prosperity and Power For YOU 

LEARN 
AT HOME 

Become * Lira-. 
yor-Enecoji 
r- -raitF y.au — ptiT^cr, 
dhffitlty flnif Sink- 
ndcoce— fS.000 ta 
HP.SXi yvsirLj-. Hundreds of biff nnlary po«Itirraii now o|n:i» with 
biff fiJo-ia. Vau i;li> Lew — &ur uirapUfied method 

truiau ruu at Lomu in upon time by nuuL Cpraw writlan in 

plain tflUffiLiffLi hr SEWtwt pnfjHHni. Enduried hr lend 
*5f*rt*, 0«jf mil ■■".j like -li.i'r used m biff UrJlKHitlta. Di-Jfwi 
« LL. IT corf erred. (iinrH- pKparci you Id i:u> M *IL ji-i« 

nqnl»d Is bar wu j^jumri+vi in ntnch ycra otilll 

■IKKJlJliL tucnpltl:*. Lnr Library Fua-nJplv«i| if jwa «JOJ HDW, 

Wlttlfl Tir Dr, 
I Fr-tder i«:fc H. 
1 Rj 4: i can n i Ptoh- 



tr ud- 

Uk iTCPr^ >. MiL 
KIPfMBJul-hll 
itiar ififj h ITrr 2V [fi-ATi 
In li am. "I t’nk *-J that 
-c-rdcr bmnnv. 

THIN VF .,1 Jt 
eh tpnrpfuE urf 
ttfiui "-1*1.1 uni I 



biT iS&J 

, II VuduT Mi .Tsito ta it 



CIVIL SERVICE 




xi; 2x!.--r.-d Tuirr-jj FVdir noidi it 

“F> LTir-jjutpd wrL Adtmii- fail 

I. rjn. A, D, r^HB.Trai*. ns, da H 2 tnZUU 

“ L«IS*B initrdTilniJ In l-rpn.— iri,ln| 1 

Eriidmu. ?=vibr-l. Write Mr t*w ImAIcL rndulii'i nond*, 
Mei try t hlariiillMi Twin. 413 iacl. dli|. liii’c Cm 



poaitiraia flic Ln aJL parts af the gwxatry. tijod pay steady 
Efcywlc. ]ir-y ptisinircis. DaDffefiiH] sutrouriiiinffs. prwiwticais iki 
T¥ient r murt hrju rs, annual vncatkin and leave with nav"- 
fciauy ttOMItifa pointed yearly. Both sexes. Kt> DOJlUcal 
pull, Hearlr jSffj claeoi ll«s.l jmsicicinH. C'.iminniL -iihio-jl 
ediiiT-DtiiMi mjjtticiCrfiL _ 1'" □ I ] ififornriftiJofi anil questBons 3 i:-o.-d bv 
the Civil Service (.'uinrr.i::rior. fiaj, 

Colombian ccirrf.sp. college, w^nEt™. D . c. 



MEN WANTED 

3®”" PiTjiare lu FLrcmtn, fi.Tn.hf.mea, Dee- 
trie Mo till' in an, flild L-nlcired Train finrterj. 

First tbsi bLandriril Hands, Buodudi-pvt 
El? track — tn f] 3 >u cnnnth without any 
i'it a 4 ii'i'ii | 'i | ana m# r r .uniid. u n i r„-i i ... a 
ill'll fir nitjf*il lor ihn p.is^>,t . 

i ni.'ltw Eeiirin tDf -CixjI lotion bloat w.imu 

pj-Vlll.-.r, yi>U WUlL 

I. ICAILWAV r _ I . , Ok-|i 4 _ 12 , lndl.inn|.^l||, | nd. 



nuni. 7 KHif.ff ffWMiyui'ien* new open He htrimit 

nuieircn Eu EC Like* iif thtM. Wrim LihL-iv (c-r [In 5 if 
cperilen ti!J*r.r.x ejj|K,tiu„iiibe p, wr n Pin Mnnnv 
Kliinn FlKvil W.. 1 I 6 Til. Ii.ire pnd t^vLinmr.mlF Jrdlt. 
IIL.ni.nNla or 0 'ir 1 ■, 12 nrjM iilrO 1 umipa [ 10 ] to I=il) 

11 iww>Lh. ni-ir.-Ji iiiTif.i. Iinpt.jP? 

WATJawet SALESMEN'S TRAI NINE AsjfOCJATKlA 

■‘“''■''I, H — Ini, H..MMN. CltT, Sil S™nc| 



BMi™ SCHOOL or □RAwTn^ 

TEEM At. fcOSTMN. MASS. 



U - 4 v: ^ATCHMAKIM i -• ENGR W l\ 



EanS A-hile learning. Must practical vpjtcll BCboot, 
IlvJlL'IihiaJ insLruetioos, IcibEi k -pill de ■ -• . J . B«A fiit-, 
Cta[* Sr tool or O £. Vau Eorm Sd. , Chizign 



Learn ElectricitY! 




EJectridty is 
today the great 
motive i>owet of the world. Its' use 

has extended to every phase of life and industry. 
Thoi. A. EiJl*™ toja Pint the field of electricity 

■ii j iniaibny^th3.t elrirlrica! workers of [je future 
will -n ffloovef ufiw far thi^ great, forge CI0W undreamed of , 

Riffhl ticiw there arc net enough eLeetrical 
khri ncaci^ [0 All tlic biff pflylflff pcaitiona Open. Eve™ 
DlpuLn uur Fteu Fniplnym^ut Kmre*u lina tmlte for hlec- 
tncal Enfflnteps j^rualer (hnn v* can fill, Thtrefore, vpt 
A re Hmkmf! a vdrj ip-ncln.1 -offer tD BLudenti. 

Write todaj'C Send the free- cmipou for aur ffflftalpu! 
: 1 : 1 1 J free irjlpmin'iuji. 



We Teach Yeu in a Short Time 



—at Small Expense t.nj.pi. 

1 . , . i*^'"** nswe clectrignl 

enfllB*=n* we are disralna a nnn |L tdilian fee. You f hMte 
amt eq.aspm«i, (if j][ uiiuf* w 

SJinol, Vciu may have 



_ . 

Crndiiate* deiuund 

tills upiMiTtunily 



furnished FREE by the 



. . . fMJ payinmts if dcaii-nil, OliT 

COUra of instruction is dear, jitipte sod thoruuih. 



htMlda&int: an lai n.-;:. 
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Don't paw iip 



Men Wanted 

for These Trades 
Electricity Plumbing 
Bricklaying 

Moving Picture Operating 
Mechanical Drawing 

We also tf*tb I Ih* traces iraentKHncd abcive. There arc 
Uiilur itfd pcusihiliLwsm nnyoneof these trafles Hliun 
ypii iiavie ranififetKl put wurue ypu will be in a pisition 
h"l | 1 ; ,| : , flM 'l . rom i-. I. '.-i I " . ' l} r. . ! . ■ : : .■ | : 1 . I' : ! :'.r .: I ri 1 '| . 
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COUPON 



l — L. COOnE. 

pJrucIur 



'.UlflTfUHiT on I-™ nt n il, Ju*t fitl nil I thb 
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you CONTENTS 

1, The Story of fin Stars 

2. The Stojy oF the So Jar 5>Jtorn 
J. The Story of EcFFpses 

4. The Story of Plto farfh 

5. The Story of Tfre AJjnejjjJtore 

6. The Sro-ry of Gefm Ufe 
7 r The Story of Plants 

0, The Story oF Sea Ufa 
9, The Story of Anrinjf Ufa 
TO. The Story of Man 
f U Tht Sfaxy oF a Piera of Coat 
12. The Story oF a Grain of liYhcaf 

IS. The Sto/yoF the Cotton Plant 

1 4. Tht Story of Primitive IWhh 

15. The Story of E-ni torn C rvilitation 
3 6. TheSforyo f HP eStorflCiyilrllftofl 

I T. Thr Story of fhr AJpIhrbtf 
Iff. TF?t Story of flijocitort 
39. The Story ot ^rofiEFeitort 

20. The Story oF Music 

21. Tire Story of Beefa 

22. The Story oF Photography 
2J, TFrt Story Of Eleetittlly 

24. The Story of Rapid Transit 

25. Tito Story of the Mind 

Facts Better Than 

r:_ i: rttt In these 25 truth- 
r itiiuri ^ u ] stories, you 

will CdJ the very e&wnoc and wi’fc- 
stance pf human knowledge, sifted, 
aurltti. ;i i rnuged .£iicj CdlcHo ijiemost 
chozminf. entertnimnjr. nr.41 in*: mi-- 
tive Tnarjr.cr by the worlds eminent 
BtieEltisto and SOtojJnrs. Thnsi’ borjea, 
i-.reiis iRU'Tusliiiu. u» this 1 ;l« fiction. 
Yoil cannot Ana a mace bsiinR and 
prolLLuLIu in. veil ti neat. 

The Story of the Stars 

i a told just as though Professor 
Chambers should go out 'vith 
you sacne uLarlijflrt night, and. look- 
ins into, the Liir-i: lej:; space, tell you 
the gnrSL IrUtlw ho ha? leHTOM ; 
rt-vnn.l to yxiu the wendvrs of I he 
heavens. the mnjtnitydft,thcdijtwiu:i:, 
(hi! Tl'Jl'On Of tht SLaTS, 60 flllt 
after you will -Ti-ito/ the scene a hun- 
il redf bill. Each volume IrS equal]? 
interesting. 

Shipped on Approval 

I It; re is a set of boohs that will 
Bell Steel, f, Send tM> motley. 

Just fill n«E and. mal! caupnn, Pajr(i 
within. 5 days after books are re- 
ceived, end .jiil y -Sj cr.imtliljr I': t 12 
EftOCLth*. This La our AnnuHl Cto-r- 
taco Sate anil u RTflut banruin- 
Satiafantitm jps.uuntRcd. Bucks it- 
tuiuuUe if not satisfactory. 

i gXAM jjtfATfQW COUPON \ 

TEUk RIVERSIDE F CELTS Ft ITi-Gi CO, 
Mui^uiiUu Ballilany. Cblniif 
!Wfi, 1 nr. nr, i|i|.r:v .1. -hr I. hear"; of Y.alu- 
Jtt« KniJhlHlBV. It Tnli,m<A. Hall 

l.tlihi-f I'lndliie. Itcnlilamn.' ■rlllatwl ifnu 
|i I la 5 days ihf Kttipi of b*oki. nd 13 
iiiinUiliMlirrei^rf Irt li nohllil. EEUQtUC" 
lihtrlnry arllLrri.um -*■ fa-.-jn j*. 3 rcicHwc •- ! i • *. — 
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Education 
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It all haMlarr, % fn C#il^, 

LffimsDP. r.Fi t shipaid col. Maun 
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I Guarantee You $10 For Your First Photoplay 

7Tiiirr.viinn.iuu. Tvittaifiiiic;!! dcniBrjE OMHfaJ Tijf 3XK0 i th-;:.l r'? 
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Every Boy His Own Toym niter 
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J'M TRANSITE 
ASBESTOS SHINGLES 
Firr- iJi-d ■wcathfT- 

f i r Li ii C , I Lif t forever, 

J,M ASBESTOS 
ROOFING 

Weather-proof, fixe m- 
iarda?it. need* no coat- 
in^, Firat cos? on I yc cwf- 

J-M ASBESTOS 
BUILT-UP ROOFING 

Permanent^ fire lesist- 

l nt , Lig-hif --wrijdit, 

■i-itKKil I j m'.i rfnr? d , need i 
□o p id ill. For induv 
trial Plants, Big Build- 
ings and all tiat roof a. 

J-M REGAL 

] ' Rubber-Type 1 ' j-uaf- 
ii-g for general roolLug 
ptitpiin. 

J m M fivofinffM fat 

Entry Requirement 



f, J - M Sirvjw," says, this J-M dealer, "maAei 
M Roof a practically' good ar ne tv wften athrrr 
roof a -are garte. 1 have been puffing them on 

steadily Tor y'emrs and they are all still good. " 

Your Roof is our Responsibility 

— because a J-M Roof, when registered with us, is 
ptnuanenUy in our care — backed tip by over half a 
Oeutury of recognised business integrity. 

No matter what bind of roof— factory* house, barn or 
&hed — J-M Responsibility stands under it to the last. 
We won’t iet you be dissatisfied with J-M Roofing. 
It ittusf be right, 

J-M Responsibility means a way df doing business — 
Stronger than the guarantee nf materials we give you 
— better than any "scrap of paper" ever signed. 

J-M Roofing on your roof makes it our roof, too- We 
sec to it that it makes good to you — that its service 
to you serves our reputation. 

J-M AfbeitEH Roof ins L ut eurnined. 
ty U'lliLcrw.n.LuiV Lkl'WllAftti turn' 
d-r directieri of Ihe N*|ior*[ 

Botrd of Fire tfadeywE.ilen.J 

We want every buyer of J-M Roofing to register big rnnf wittL 
Its, Then we tsn that you gtl J-M rc-ofi n cr -service rendered 
from. ilour rnof ok thousands of olbef J-M ttK if (JWniflrB fiJO 
getting si from fhej'r foots. 



Why worry about how your roof will 
last when you can leave that to 



J-M Roofing RegHtmTioT* rr m n-nw 

n ii d uULliousJ feature of J-M enlei- 

T^riu- llijhh ifivi-K J-M HaiJin^ IwyL^a 

pti jisiv goBron tee oE roof ie k leirccri 



T-M ROOFING 

u 1 A Responsibility 



Write ae About YOUR R&ef 



Aktau Buffalo U W rOHN^ MAlSTVTl I F fd Portland, Ore. Seattle 

Atbacr C'i.rnE-0 H. VT. JUniia-lUAJH ¥ IL.LX. RociieiLer Bj-Hdeuic 

AU.iiil.l C: ist-ti.riMt: n.i y too (j jL\ uhtun Kontiw Citp Milwaukee New York at. I.iiuLj ToLciIb 

Baltimore Cirvebmtl Denver 'Hflu|fEi(rin T.*b Amiriew Oirmhii St. Paul Wo 6htn tetan 

iJJrminfliiun ColombuB OelroLt Houston Louisville Newark, N.J. P: :i I ^delphla Sole LhIcd- C ity Wib r»-ttn rr* 

D-hCI os ll'.r.utL Tis Ji ii .SiLptiU-, Hr in. ! .Is. Jfrv.- Lfrit..n’- F(tEnli-j fin fj. FT.UlcisCP YtOiniEStoWIL 

THE CANADIAN H. W. JONNS-.MANVtLLF. CO.. LTD.. Tetende. Wij....ip«- Kl Mr.mrrnl. Vanwmver 
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Will the Boss Send 
^ — tor YOU 



When that Better 
Job Is Open? 



Wi]] he nffer YOU Lite job that means better 
nay in thg kin d of work, you'd rpiktr rfa? 

r L‘<? every enmitst, r.mhiticua Stan c]l*t Oppor- 
tui'-i: y Itn ptl'i iULUdiLLen.t ii jh> i to luUle, 

Are y*u READY for the better job and the 
bt^jrfif responsibLlLrles that go with it. I Ccrnld 
you HOLD lha n-ew job ■vrltJi credit after you 
GOT ill Do you KNOW enough } 

For moTB than 23 yean tlwt InttitmikmaJ 
CorreEpoisdenea Schools have been training 
men to get and be{4 better jobB. 

TbouMitda of men of all agsB and oceuststiong 

have prnJttei;! by I- C. S. eoutftt In Spare lic-UT 
Study, Without low of rime or wage* and flt 
snail expi^nnu, they have CilsfaJited the ipedtii 
training that has u:: allied t! letil to fiialu good 
In the job that his worth while, 

lYdji nvt Lit the /. C. J, hdp yyui i-i-iF You 
i’ri'1 succeed, M«lt »n4 nutif the roupoD. 
Do ft to -day* 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

Boat Bli-Ti SGR AW TON , FA, 

Fk-i»rt eiblAlu, alfKaiit fii-rthrr otitLpnt-Irm iin mj- r-vrl. bmp 

I rrira •; ■■ ■ I • - S nr n Unxcr »n Iftj-y mid i.JvhBWIIU'nt to Ltn 
trad By OT pPOfuFt-iiwi h^ticw v. Iiiffci 1 h&vn rni.rk.-il X, 



F.lrturieiil Engineering 
ELcC.rlc I .tS]Lt:M t 
t;[*ctr i v ft u llw j . y v 
Electrician 

EI*CItIc tar Runnina 
Dynamo Furtniia 
Wire mo i) 

Minin 7 Engineer 
Tel. * nfl T*] r Engineer 
Surveyor 
Civil E rjftneie 
Alltorbutiile 11 uiimnn 
Agriculture 



Mechanical Engineer 
Mechar leu I Umlnium 
R, R, CwtnidliHi 
Concrete Cnnstmciion 
Architeri 

t."u ntru cr> n L r St Build 1 ® 
Architect'll I laniTtHUm 
Plum ih inn uj;d lleatinc 
Qltpllt 
Book keeper 
Advertising Man 
Civil Service fii.mis. 
Salasn'idibBhl |? 
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PniK-nf Orvupaiion 
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Hundreds of JProfitable Trade Secrets 
Wm MooeyHaVing WrinMtf Abwt Entry Trade ind HiaDfaclair 
Vnlattble Formulae far Many 
Processes UllbertoJealoosty Withheld 
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What the Navy Has Done 

for Others It Can Do for You 

T HE NAVY can help you win success as it has helped 
thousands of others* Many a man in civil life owes his 
success to the training he received in the Navy, The 
opportunities it offers are steadily broadening. Each year 
has brought increased advantages to the enlisted men. The 
last naval legislation authorized the appointment each year 
of fifteen enlisted men to the Naval Academy under com- 
petitive examination. 

fjj Another door to the commissioned ranks has been opened 
to enlisted men by restricting appointment to the pay corps 
to candidates from the enlisted personnel, 

tjj These are unusual opportunities and call for exceptional 
young men* But opportunity awaits every young man who 
strives to win. The chance to learn one of the many trades 
used on board ship is open to all who are competent to learn. 
Advancement in rating comes when it is earned * and carries 
with it increased pay. And remember, that in the navy your 
pay is nearly all clear. The advantages of travel and of 
acquiring a liberal education are unequalled. 

If you are an American citizen of good health and char- 
acter* it will pay you to investigate the Navy’s opportu- 
nities. Send for the pamphlets, which will tell you all you 
want to know about the sailor's life in the- U. S. Navy. 
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u That coupon 
gave me my start 99 

"It's only a little -while ago that I was just where you 
are now. My work waa unpleasant; my pay was small. 
I had my mother to take care of „ and it was tough sled- 
ding trying to make ends meet. I hadn't had much 
schooling. I didn't know enough to fill any better job 
than the one I had. 
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**Gne day I saw an advertisement of the 
American School. It told how other men got 
better positions and bigger salaries by taking their 
courses. I didn't see how a correspondence school 
couid benefit me, but as long as it didn't coat any- 
thing to mark the coupon l thought jt was worth 
investigating at least. I marked the coupon and 
sent it in on the next mail, 

“That Was two years apo, and now Pm drawing more 
money uweft than I taut to get in a m&nfA, " 

If you want a better job,, if you want more congeniai 
tvork T if yon want a salary that teitt pat you in the cttui when 
jd 4 Betting*— ‘ 

STCN AND MAIL THE COUPON NOW 
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Anchor Projectile for Breeches-Buoy Line 

o 



NE nt the tales 1 of in vent ions for 
saving life at sea is a breeches 
buoy apparatus designed for use when 
a sliif 1 1 1 a s been wrecked near sEiore, 
The line is fired from a mortar oF the 
11 -uni type. curried on board site ship, 
rind the new feature in the Un-e- 
carrying JirojeelSLe, which is so made 
that it anchors itself automatically^ 
Till:- project tie consist?, of a grappling 
hook, or anchor, fixed to a solid-sted 
cylinder, the weight of the cylinder 
being such as to ran sc the prongs 10 
wedge themselves securely among tin 
rocks on shore. The line attached to 
the projectile i^ a steel rope having a 
tensile strength of 5 , 1101 ) pounds. 
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Tais Mew Life-Saving JJsylc*- 
birrs a Li.n< Carrying 
a T J i :i j rCl I It in 111* h'rjrm oi an 
Anchor. The Cun is S.ln>wrt 
Hi U!< 1 nsrn 
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PAPER CAP PROTECTS HAT 
CUSTOMER FROM INFECTION 



A close-fitting fluted-paper cap lias 
been in venU:f| for use iai millinery and 
batters.' shops. It is desisted to be 



Tb:E FSuiid-Pjiiiei C*ji it T>« ^-i u n cd So Pi-atecL the 
C u-etorner I r ? m InEec.ioii White Try ink' (in ]£.m 

worn next to the head by a customer 
while trying on hats so ^.s to guard 
against the possibility of infection, 
and is to be thrown away after having 
been used by one customer. \ ( 
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DISCOVER VALUABLE METHOD 
^ OF FINDING STEEL FLAWS 

Considerable success in tie testing 
concealed Haws in steel intended for 



ni art ne engines and driving parts has 
been attained at the engineering ex- 
periment station of the United States 
Naval Academy by photomkroseopk: 
examination of the finished products. 
The method consists of photographing 
through a microscope large objects, as 
for instance a propeller shaft, instead 
of confining such inspection to the 
small specimens taken front forged or 
cast parts during the course of manu- 



facture, In order to examine such 



tilings as a lull-sized shaft, connecting 

^ ^TUVrUf-/ 
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< --- Wo 




rod^ or gun jacket, a portable photo- 
niEcroseopie apparatus is damped in 
various positions to the object under 
inspection so that a fairly comprehen- 
sive photographic exploration is made. 
From the results so far attained, it is 
believed that it is possible in this way 
to detect with reasonable certainty 
dangerous flaws or infernal cracks in 
important parts upon which the safety 
of a vessel depends, 

MOTOR-CAR GARAGE BUILT ON 
. $$$ TURN'fABLE 

1/ ,r y 

An objection which applies to nearly 
all small, private garages, is that either 
in e titering or leaving one of them it 
is necessary to back the motor car. 
This difficulty has been overcome in a 
garage lately built in on^ of the 
suburbs of Chicago by constructing it 
On a turntable. The "building 3s ilQ ft, 
in length, 10 ft. wide, and lias doors at 
both ends. This makes it possible to 
drive a machine in through the front 
doorway, swing the whole structure 
end for end, and drive out through 
what previously was the rear opening. 
The turntable has a ritl-in, raceway and 
is provided with 1 00 ball bearings 
which lessen the friction and enable 
the building to be revolved easily. An- 
other advantage of the plan is that a 
normal-width driveway, leading from 




This Garage is Built Th=.s It mRy hr Turned 
End rti Khd, Thus Eliimttatine the Nereisi.tj' ot 
Bucking a Car Either When Kiiie-nig v>< l.e&vLihg 

the street to the garage, is all that is 
required and eliminates the necessity 
of disfiguring a back yard with an un- 
sightly J *Y" or turning space. 






BUILDING LONG TRUSS BRIDGE AS CANTILEVER 




^ 




\({ tdECAUSE of the (lepl Is of slit -water her.cilh, it wis impossible ip «An*.'ru«t sealer 

" support* for thit railway bridge, which I* being built nN Cfl# ftn4 Ore ilk River in WaVkin^tOB, 
fiii tFiii- x tas a n it Ms be-cn n«r«fcaxy m ti-Jild Jt in a single span by SAnii lever <iAns.iruction. 
flllh-O-uiftt, whin completed, it will be a tnlii brill "ir. At the prrfccsu sst^ee- of work the rnase fr£ 
: trucl u r-i3 ntcel which eat ends out from a cliff, liO test in. height, it be nil balanced hy UDO Inns ni uttl 
|[ ^ placed on the anchor arm. The river at this paint i» atld to li a-c a dtp-ill oE approximately £30 £«*t. 
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BEACH -SAILING CARTS.. USED BY ALASKAN MINERS 






MIiicts working on one of the Alas- 
kan beaches have adopted what they 









Willi 



'□f n^ioLii Brae/e One cf Then* Car** will Hd]( EiiiJy 

laildlT * H&:ivy Liild 



term beach carts for the overland 
transportation of their provisions and 
“pay dirt," These odd- 
looking veltid.es, fitted 
with large sails, and 
built substantially, are 
c a p a b 1 e of. carrying 
heavy loads Over the. 
hard-beaten sand of the 
shore line at a rale of 
four or five miles an 
hour without requiring 
much exertion on the 
part of their owners. 
In in a n y particulars 
they are similar to the 
sailing wheelbarrow's of 
China, used by the in- 
land farmers En trans- 
porting their produce 
to the market, as de- 
scribed in a previous 
b.suc of this magazine. 
The Alaskan carts usu- 
ally are built with two 
broad wheels tired with 
barrel staves, nailed 
crosswise. There is 
usually a strong wind 
blowing in one direc- 
tion or the other. 



INSULATION MATERIAL MADE 
,^[ fC FROM SEAWEEDS 



Fiber materials suitable lor prac- 
tical \ nil general insulation purposes 
are being manufactured from/ a sea- 
weed which is found in the shallows 
On the southern coast of Australia. By 
mixing the refined product with cer- 
tain proportions n[ wool, a durable 
fabric is also made from it. Deposits 
of this vegetation abound in the viein 
ity or Spencer's f lulf and are accessible 
for commercial exploitation. Fac- 
tories have been started at HVn-t 
Broughton and Port Pirie during the 
last year, and from tiie pioneering 
work which has been done it is be- 
lieve d that the industry will prove to 
be one of some importance. 

- . f t t 

a n Jti- e 

/ - t, 4^0' ■ £<- ' i 



DEADLY STEEL ARROW USED 
rr ■ ^iNr BY FRENCH AIRMEN 

French military airmen are employ- 
ing a new weapon, known as a ‘"flexh- 
ette,” wbich is. proving to be as effec- 
tive in harassing the personnel of an 
army as anv offensive instrument yet 
designed for use with lighter-than-air 
machines, ft consists of a steel arrow 
of about the same size and much the 
same appearance as a lead pencil. The 
head of it is tapered, while lengthwise 
grooves serve to give it the proper bal- 
ance and allow it to travel through the 
air point downward. A score or more 
of these are dropped at one time over a 
trench. A report of the effect of these 
arrows, falling from a height of about 
3 p ht)0 ft., states, that one of them, strik- 
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itig a soldier on the shoulder „ passed 
entirely through hi* body, and trav- 
ersed the length of his leg, emerging 
1 1 trough his foot. The president of ,111 
American steel company recently as- 
serted that he had refused orders from 
the French government for the manu- 
facture of arrows of this nature. 



CLARIFIES FOR TELEPHONES 
y-p ^ST AND FtTO NO G RAP H S 

A tone clarifier, recently invented, 
apparently provides a satisfactory cure 
for the tendency of the diaphragms 
used in telephones and phonographs to 
emit a shrill, squeaky sound iti which 
the low and characteristic- tones Lire 
nearly if not entirely obliterated, Thin 
tendency is due to the fact that the 
natural rate of vibration of one of 
these small diaphragms is many times 
higher than the natural rate of vibra- 
tion of the times commonly used in. 
talking, singing, or playing. The new 
device works on the principle of 
weighting the diaphragm, to retard it? 
vibration and of damping the vibra- 



tions of the separate parts without in- 
terfering with the vibration of the 
diaphragm as a whole. It consists of 
a combination of metallized rubber 
disks, stiff celluloid disks, and soft pa- 
per cushions, which is secured to the 
rear face of the diaphragm. 



TniH Tone Clnriaii, Wnc:i »* § 
D«,i.Kitt(1 Lo D-n Away with 

Ihc ShriU Tonn ;n !> Trl efiSuDF- 
of F bon £5 crapS. i; Inserted in 

t'n-r T-rl : ' | - i 1 - , ■ RvcGWCf B-H-fiSt al 

[he Diaphragm 



Applying the Tone V I aether in 
the S ou ml Uax ui a I’Kocodrsiili 
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RACING WITH MOTOR CARS IN 
j WOODEN BASIN 



( Jnc 4 if the most spectacular tilings 
recently seen at the Anglo- American 
Exhibition licit L at ,Shcpherd L s Bash, 




Huong Ba^sin ul Shfjh1tird r » H|li1t, Engliatf. Stom^lW' 1 
Tv/o Cura Co:r.k ala tfO-MiJo-an-Hiiur J>pr?;l 

London, England, was iV-Liu:c between 
motor cars in a wooden bowl Tbe 
diameter of ibis speed basin was small, 
and its side, which was made of nar- 
row planking separated like lattice, was 
built on a sharp angle. Starting ai the 
bottom the cars gradually mounted the 
steep -dope as they gained hi velocity, 
racing alongside at times lor lap alter 
111 ] 3 while going at the talc or 00 mi lo- 
an hour. 



RESIDENCE HEATING SYSTEM 
DIRT AND SMOKE-PROOF 

yr For beating medium-sized resi- 
■ domes, a 31 ew system has been devised 
in Sweden which entirely eliminates 
smoke and dirt and apparently ap- 
proaches the ideal plan so fnr as con- 
venience is concerned, A thoroughly 
insulated tank of from 100 to 300-gal. 
capacity, fitted with an .eleptriy lieatfr, 

/ £ ~ ■£- -J”U /&- 



is installed in the upper pari of the 
house, At night, when electricity k 
available at a low rate, the current is 
turned on anti the water heated. At 
the proper time the following morning 
the circuit is automatically broken and 
a small motor pump is started, which 
acts on water in an auxiliary tank in 
the basement, bringing about a circu- 
lation of water through the radiators. 
At the right time in the evening the 
pump is stopped and the current again 
turned into the tank-heating device. 
Practically no attention is required in 
operating the plant and it is asserted 
that 40 kw.-lir. of energy will serve to 
adequately heat five rooms. 



TOTATO BUG” AS BIG AS A 
% Q i^~^aNGA LOW 

A model rtf a potato hug 100,0(10,000 
times as big as the real thing is- one of 
the iirtvel exhibits now being installed 
in the Horticultural Building at the 
Panama- Pacific i .s position. The model 
is not intended as an amusement fea- 
ture but as an object lesson for the 
farmer. This bug lies on its back, and 
is 41.1 it. long, J20 ft. wide, ami 40 l"t. 
high from the floor to its feet. It con- 
sists of a frame of gas pipe over which 
a painted canvas skm is laced. It con- 
tains three rooms, which are clectric- 




Thia Mnd-rL af a Putalo EUfif. FiSti LCi'iZ', L* to be 
Eiitilbiced in the Horticultural Building □ I 
thn Fiflama-F*Gi!te K>fp6*.iti&rv 









WAR UNDER THE SEA 

! I j q /. 

The Submarine TftrjSedo Boat and the Submerged Mine are 

. ; " 'Revolutionizing Naval Strategy 



\\71UIN the three British armored 
’’ cruisers “Aboukir,” “Hogue," 
and “Cressy” were fill sunk within the 
space of alnmt an hour by one German 
Submarine, the world was given 3 start- 
ling demonstration of the possibilities 
ol this type of under water fighting 
craft. In the subset! tie nt fighting at 
sea these vessels have played such an 
impti riant part as to give considerable 
justification to Admiral Sir Percy 
Scott’s predict Lost that when sub- 
marines have been fully developed they 
will entirely displace the great dread* 
naughts that form the principal fight- 
ing .strength of the navies of the present 
time. 

Next to this first decisive blow struck 
by the Herman submarine, the most 
striking underwater attack up to the 
present stage of the war was. that of the 
British submarine ' ' B - J l" which stole 
past five cordon? of nit ties laid to block 
the Dardanelles, torpedoed and sunk 
the Turkish battleship ,L Messudieli ff ly- 
ing at anchor nt Tcharutk KaleSli,. and 
then worked its way back to safety 
after being tinder water continuously 
for nine hours. I 11 December the Brit- 
ish made a combined sea and air attack 
011 the German naval base at Cuxhaven 
which not only demonstrated the fight- 
ing qualities of the submarine but Its 
value for scouting purposes as well- 
l! is now reported on good authority 
that the reason this attack could be 
carried out without disaster to the at- 
tacking party was. that the mine de- 
fenses designed to protect the naval 
base had been thoroughly explored in 
advance by British submarines. 

During the five years preceding the 
war, submarine fighting craft bar] been 
developed to a high state of efficiency. 
Among the new vessels, submersible* 
had almost entirely superseded the 
original type that bore the name of sub- 
marine- h’or understanding the char- 
acter of the fighting craft that has come 



into such prominence it is necessary 
to distinguish between the two types 
of vessels. The original submarine was 
designed primarily to operate tinder 
water a bk. 1 was far from being a sea- 
worthy craft when running on the sur- 
face. These vessels were therefore 
valuable mainly for coast defense and 
for operations within restricted limits 
in connection with a fleet of worships. 
The submersible, while having all the 
underwater efficiency of the suh marine, 
is built to operate on the surface as 
well; and is practically as seaworthy a* 
a destroyer. Such, vessels arc capable 
of making long voyages and of taking 
the offensive independently and not 
simply as auxiliaries to a fleet of war- 
ships. All the later vessels, while com- 
mon Iv called submarines, arc in fact 
su h me rsiblea. The original submarines 
still in service are used almost ex- 
clusively for coast defense. 

A convincing dem or stratiofl of the 
seagoing qualities ol the submersible 
was gh ci) a short time before the war 
when the I Tench boat ''Papin” made a 
voyage of ‘Mhi? miles in 14- days, travel- 
ing much of tlit distance under water. 
In this voyage the u Papin” started 
from the French port of Cherbourg, 
passed around the coast of Spain, 
through the Strait of Gibraltar, and 
along the north coast of Africa to the 
port of B Berta, in Tunis, completing 
the trip with only two landings. The 
“Papin” is over 1 70 ft, in length and 
carries, six torpedo tubes. 

The leading nations, belligerents 
and neutrals alike, arc building bigger 
submersible?, all the time. According 
to reports the Germans are building 
four of such size that they will be able 
to keep at sea for 4(1 days without 
having to replenish their stocks of oil 
or provisions. So far as i* definitely 
known, however, a submersible to lie 
built for the United States will be the 
largest of all. This vessel is to be ?(50 
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ft. long and will have a radius of action 
■ h of 5,500 miles. It will be capable of 
Quaking a speed of 20 miles an hour on 
the surface and of l£V& miles an hour 
when submerged. A contract for the 
construction Of this modern ‘'Nautilus" 



was awarded recently by the Navy De- 
partment. the cost being $1,350,000. 

The submarine is shaped like a cigar, 
& cross section, at any point along the 
luill being practically circular. In the 
submersible this shape is retained for 
the inner shell, but over L his is built a 
hull that gives the completed vessel the 
shape of a torpedo boat. The inner 
shell contains fdl the working parts of 
the boat, while the space between the 
two shells is utilized for the water- 
ballast compartments which, when 
filled, overcome the buoyancy of the 
craft and cause it to sink to any de- 
sired depth beneath the water. The 
interior of a submersible impresses one 
as being a thing of supreme nervotts 
energy,, with every detail devoted to 
the accomplishment of just one thing 
— that of slipping in close to the 
enemy 1 h s ship and sinking it with a tor- 
pedo. So completely Es the vessel hi led 
with machinery and equipment for this 
purpose that only very limited space 
can be utilized for quartering and feed- 
ing the crew. 



While the newer submersible^ are 
equipped with tubes for firing tor- 
pedoes front the stem and even from 
the side, the principal fighting equip- 
ment is at the bow. Here are located 
cither two or four torpedo tubes. Un- 
like the guns of a battleship* these 
tubes must be aimed at the mark by 
aiming the entire vessel, Each tube 
is closet] hy a trap door that opens 
automatically when the topedo is fired 
and doses the instant the torpedo has 
started on its journey of destruction. 
Back of tiie torpedo tubes is a compart- 
ment for the storage of torpedoes and 
in this arc also sleeping quarters for 
the officers of the vessel., In tbe deck 
above this compartment is a hatch for 
taking in the torpedoes. Next comes 
a compartment containing one of the 
two electric storage batteries which 
furnish power for propelling tbe vessel 
when it is under water. Back of this, 
at the center of the vessel, is the 
central operating compartment, front 
which every movement of the vessel is 
controlled. Next comes a compart- 
ment containing the second set of stor- 
age batteries, then the engine room and 
workshop, and finally the compartment 
at the stem containing tbe propelling 
and steering machinery. The crew, 
which often numbers from £0 to 30 
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men on a submersible, is usually 
quartered in hammocks f n the compart- 
ments containing t lie storage batteries r 
livery naval submarine vessel has 
two complete power plants, one for 
propulsion on the surface and the other 
lor propulsion when submerged. The 
main power plant of the most modern 
submersibles consists of Diesel en- 
gines lining heavy oil, but gasoline 
engines and steam turbines ate both 
used for this purpose. This plant sup- 
plies power for operation on the sur- 
face and for charging the storage bat- 
teries. One of the lirst things in pre- 
paring for submergence is to shut oft' 
this power plant, and from thin time 
until the vessel again comes to the 
surface it runs on the power stored in 
the batteries. The next step is to close 
all the hatches and let the water into 
the water- ballast compartments, 'Hie 
vessel then begins to settle in the 
Hitter, and as the process is continued, 
first the deck and then the conning 
tower go tinder water. For sinking to 
a greater depth, diving is usually re- 
sorted to, tlte vessel being inclined 
downward at an angle by means of 
horizontal rudders at the stern or by 
sea planes at the bow. Ordinarily the 
submarine is kept under the surface by 
the action of these devices, a portion 



of the buoyancy of the vessel being 
retained so that it will rise to the sur- 
face in case of accident and as soOn as 
it stops. It is easily possible, how- 
ever, to take all the buoyancy out of 
the vessel so that it will lie securely 
on the bottom, or will hang as if sus- 
pended at any desired depth beneath 
the surface. One type of submarine 
in; designed to be sunk to any depth 
by means of its water-ballast compart- 
ments alone, and is even provided with 
wheels for running on the bottom of 
the sea. 

Of all the equipment of submarine 
vessels the most important is the peri- 
scope, a simple device that serves as 
the eyes of the craft when it is running 
submerged. On the latest submersibles 
two of these instruments are used, one 
being fixed to give a view straight 
ahead and the other being so mounted 
that it can be turned to face in any 
direction. Although serving such a 
vital part in the operation of a sub- 
marine the periscope is exceedingly 
simple in construction. The light en- 
ter. s the hood of the periscope hori- 
zontally. It then passes, through A pris- 
matic lens that fie fleets it downward at 
right angles into the vertical shaft of 
the periscope. At the bottom of the 
shaft is a second lens that again turns 
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the rays of light to a horizontal direc- 
tion, This ih the simplest form of the 




periscope. Usually 

(litre 1 1 re additttni- 
[il lenses for mag- 
nifying the view. 
After passing 
’through the bottom 
lens the imago ri 
cither thrown on n 
screen or i- viewed 
directly through a 
telescope by the of- 
ficer in n. mini ami. 
'[’he os i e disadvan- 
tage in Lllu pefi- 
r.s e o p e is that iL 
gives only a limited 
view in the one di- 
rection in which it 
happen h. to be fac- 
ing. Attempt^ have 
beet: made to de- 
velop a panorama 
periscope that uses 



W-iliriul In P-risiope s S'jair.aTin# wauld be ftiLr.il 
Whsr. S'jkrisrii cd. This Picture Shows How tbe 
Commueid in e 0 fTdc-te Haa «, Conetiat View 
a be vs the SurTacE by the Aid of 
THi* IfljEHJeui Ijiatmmetn 

a "fish-eye” lens and gives a view of 
the entire horizon, hut this device has 
not yet been developed sufficiently to 
come into general use. When the sub- 
marine in submerged, only the tops of 
the periscopes arc visible above the 
surface. These ate difficult to see and 
still more difficult to hit, and this ac- 
counts for tire apparent ease with 
which a submarine can steal up within 
range of a battleship and fire its tor- 
pedo rifthout being discovered, 
Although submarines and submer- 



sibles are designed for firing torpedoes, 
and for little else, they are not by any 
means the only vessels that use these 
deadly projectiles. Torpedo boats, 
cruisers, and battleships are equipped 
with torpedo tubes. W ith surface ves- 
sels the torpedo is often fired from 
above tlie water, but the result is the 
same in any case. The torpedo is in 
effect a miniature submarine that auto- 
matically takes and keeps* as soon as 
St enters tbe water, a position about 
15 ft. beneath the surface, and in this 
position propels and steers itself un- 
erringly toward the mark at which it is 
fired. The standard torpedo of tlie 
United States Navy is IS in. in 
diameter and 1ft ft. long. Siome of the 
new war vessels now building have 
tubes for 31 -in. torpedoes, nf which a 
number have been manufactured. A 
torpedo consists essentially of tlie war 
head, containing about 21>C( lb. of gun- 
cotton ; an air tank in which com- 
pressed air for propelling and steering 
die torpedo is stored; a compressed- 
air engine for propulsion; horizontal 
and vertical rudders, and an automatic 
mechanism for controlling these rud- 
ders. The horizontal steering is con- 
trolled by Ei small gyroscope, while a 
uniform depth below the surface is 
maintained by hydrostatic pressure ap- 
plied ns elo ingenious but simple man- 
ner. A pipe open to tlie water projects 
from tlie stern into the body of the tor- 
pedo, where it opens against a piston. 
On tlie opposite side of this piston is a 
spring made to exert a pressure exactly 
equal to that of water Eit a depth of 15 
Ft. This piston is connected with tlie 
apparatus operating tbe rudders that 
control the vertical depth. When the 
depth of water is greater than 13 ft, 
this piston is forced inward with the 
result that the rod tiers are turned up- 
ward, and when the depth of water is 
less than this tlie spring forces the 
piston outward and tbe rudders are 
turned in the opposite direction. 

Projecting forward from the nose of 
tbe torpedo is a plunger which is thrust 
into the detonating charge when the 
torpedo strikes. This fire* the detonat- 
ing charge, which in turn fires the 
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main charge of guncotton. To prevent 
all danger of explosion before tbe tor- 
pedo is launched, the plunger is secure- 
ly held away from the charge by a 
pin which must be removed just before 
the torpedo is placed in the tube. The 
torpedo is launched from the tube by 
compressed air, but the instant it en- 
ters the water it begins operations in- 
dependently. So perfectly has all the 
controlling apparatus been worked out 
that it is now possible to launch a 
torpedo broadside from a ship and have 
It tum at a right angle after, entering 
the water and go straight ahead or 
straight astern. 

A single torpedo costs about $8,000, 
and this accounts for the fact that a 
recent test shot fired by a United States 
war vessel was the second torpedo with 
■ sendee charge ever fired by any vessel 



of the United States Navy. This was 
done at the Newport torpedo station 
for the purpose of testing a new de- 
vice for destroying torpedo nets. The 
twisted remains of the exploded tor- 
pedo were recovered and preserved for 
study. 

In spite of the deadly menace of the 
submarine fbere is such a thing as an 
effective defense against it. For a ship 
under way, high cruising speed and fre- 
quent change of course constitute the 
principal defense. Added to this arc 
rapid-fire guns and a constant lookout 
front tbe ship and from aeroplane 
scouts. Where the ship is accompanied 
by torpedo boats or destroyers, these 
arc constantly on the alert to ram and 
sink a submarine the moment its peri- 
scopes are seen. One weakness of the 
submarine is its low speed when sub- 




TTie Nose of TTiis 13-1 itch Torpedo Carries .about 2aQ Pounds of Wet Guncotton, EoQUjh 
to tjjow ■* Hole in Any Ship, Mejit to iThifi it the C-omprea^Kl-A ir Tank, 
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(at NiDii i-n lJl» North. Sra : Ne t Lc s* 
Than H’iLe a Uaren Kriiiiii T'r.iwicr- Iijivb Alrs-.i :ly 
li*Cf| Sun* isl Tliii Uaniitro'.ix Service 

anchor. !n tilt ease of the ‘‘Auda- 
cious" ilte attack occurred at the prin- 



merged, For this reason. Htich a vessel 
cannot give nbas-c to a warship, li 
cannot make its l: script: by running 
a iv ay without conning to the surface, 
where it is. exposed to gun lire- It? 
only chance for a successful attack is in 
lying in wait for a ship that is under 
way, or in stealing in dose to a ship 
lying at anchor. The range for fifing 
a torpedo successfully, however, is not 
'O great as might he supposed, in com- 
parison with the range for successful 
battleship action. A hit is almost cer- 
tain at a range of 7dfl or 800 yd., while 
I h< >00 y«'l, is considered a good range. 
Some of the submersibles now being 
built arc designed for firing at a range 
of from ? ,000 to 10,00(1 yards. 

When a battleship is at anchor., tic 
tense is likely to he a much more diffi- 
cult matter. Such protection as is 
possible ss provided by mine fields, 
heavy -chain entanglements, and by 
steel torpedo nets, suspended from 
spars Atu! floats, around individual 
ships. This protection is not always 
effective. Both the Audacious" and 
the "Messudielv" were sunk while at 



cipal naval base of the l-5rilEs.li navy 
where there was a fleet of battleships 
and where there was undoubtedly a 
flotilla of scout boats on guard. With 

the latent type of torpedo even the steel 
netting is no longer effective as a de- 
fense. The new 81-in. torpedo that 
Ims been adopted by the United States 
Navy is equipped with a secondary 
war head that blows a hole in the 
strongest steel netting without setting 
off the main charge, and permits the 
torpedo to pass through. The first 
charge is fired by cots tart with the net- 
ting. This explosion Sights a time fuse 
that explodes the main charge after a 
given interval of time. 

Although it can not make a definite 
attack on a ship, the submarine mine is 
perhaps the greatest menace of all to 
battleships and other surface vessels, 
and up to the present stage of the war 
more ships have been sunk by this 
means than hy the submarines with 
their torpedoes. Three kinds of mines 
arc in common use, and all are so dead- 
ty in their effect that there is little 
hope for a ship that even brushes 
against any one of them. The one in 
most common use is the trigger mine, 
which is usually anchored at a depth 
of 15 Ft. below the surface. The method 
of anchoring a mine of litis class is 
sbowtl in Otic of the ill list rations. 
When the mine is in place, the trigger 
projects, out from one side, A ship 
striking the trigger pushes it to one 
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side and releases a spring-actuated 
plunger that explodes the detonating 
charge. The mine responsible for the 
destruction of the cruiser '“Amphion" 
is said to have been what is known as 
the ''contact" mine. A mine ol this 
type is globular in shape and is studded 
with small leaden spines. Each of 
these spines is in contact with a glass 
receptacle filled with acids and placed 
within the mine. When one of them 
is struck the glass receptacle is broken 
and the acids, flowing into el chamber 
containing chemicals, set up an action 
that explodes the guncotton. The elec- 
tro-contact mine is suited only to har- 
bor defense. It is exploded by the 
closing of an electric circuit from a sta- 
tion on shore, and for this reason is 
dangerous only to (he enemy’s ships. 
The electric control of this type ol 
mine has been developed to a high de- 
gree of perfection. In the latest in- 
stallations ei number of mines are 
grouped together on one electric cir- 
cuit. When one of the mines is struck 
an electric bulb is lighted in the shore 
station. Then when the operator closes 
the electric switch this mine, am! this 
mine alone, is exploded. The onh' 
way of clearing el mine field is by 
"creeping. 11 This is done by two 



TIRE PUlMP FOR MOTOR CARS 
| ^ATTACHED TO ENGINE 

Designed to be permanently screwed 
into the valve cap of otic of the cylin- 
ders of an engine, a pump for inflating 




'TLee Pump f-nr Hcenc* Car Wki^h !* P«rBUjn«ni!r 
/LtlAcKed to (he Valve of jn Engine Cyurnier 
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trawlers which drag between them a 
sagging chain, the purpose; being to 
explode the mines by dragging the 
chain against them at a safe ij ins- 
tance. The work is extremely dan- 
gerous. Not less than Imlf a dozen 
British trawlers have already been 
sunk by striking the mi ties that they 
were attempting to destroy. The drift- 
ing mine with which the North Sea 
was said to have been studded at the 
beginning of the war is a contact mine 
of any type that floats on the surface. 
Sue is mines arc arranged in pairs and 
connected by a floating cable so that a 
ship striking either of the mines or 
the cable is practically certain to be 
destroyed. 

Just what the submarine strength of 
the warring nations was at ibe begin- 
ning of the war is not definitely known, 
but according to the best authority 
available, England and France each 
had T8 submarines and submersible^, 
Russia 37, Germany 2-1, and Austria C. 
This gave the allies a total of 1&3, and 
Germany and Austria a total of 30. By 
this time, however, these figures have 
undoubtedly undergone a great change, 
as all the belligerents have been and 
are still busily at work building more 
and larger submcrsibles. 



motor-car tires has been Invented 
which, when once installed, is always 
ready for immediate use. In employ- 
ing it, it is only necessary to attach a 
rubber hose to a tire and then open a 
poppet valve in the pump by pressing 
down a plunger, atid locking it by a 
quarter turn. The pump is operated 
by the suction and compression in the 
engine cylinder to which it \% con- 
nected. Air is admitted to the cylin- 
der through a valve hy the suction 
created by the descending piston, in- 
stead of gas entering from the car- 
buretor. This in turn is forced into 
the pump on tire return stroke, where 
it is compressed by a second piston 
and forced into the tire, A pressure 
of 150 Eh, is obtainable, while a 3-1 by 
4-in. tire can be inflated to a 75-lb. 
pressure in approximately three initi- 
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Lites. The |»unij) is stopped by again 
turning: the plunger* which unlocks it 
and, doses the valve, cutting out the 
device so that gas is again allowed to 
enter the cylinder, which then resumes 
firing in its regular turn. 

CAS CONSUMPTION CONTROLS 

-j $*f ACETYLENE GENERATOR 
5 “ i> , 

Designed particularly lor welding 
purposes,, an acetylene generator has 
been invented with a feed mechanism 
which is directly controlled by the 
consumption of gas, so that it is auto- 
matically started or stopped when the 
flow is turned on or off. Measured 
quantities of carbide, varying in 
amount according to the volume of gas 
being used, are dropped into the water 
by the action of a motor that is driven 
by the gas passing from the generator 
into the service pipe. 
The greater the 
amount of gas burned, 
the faster the motor is 
driven, which in turn 
causes larger quanti- 
ties of carbide to l>e re- 
leased by the feeder. 
In order to insure sale- 
ty in operation, it is so 
arranged that should 
the pressure become 
greater than normal, 
the gas would be 
turned through a by- 
pass and the feed de- 
inoperative until the 
lowered by con sump - 




vice rendered 
pressure were 
tion of gas, 
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WHICH IS EASILY REMOVED 

feature of alarm-clock con- 
is a cartridge mainspring* 



A new 
struction 

which makes it a simple operation to 
repair such a timepiece when this part 
of the mechanism is disabled. Very 
frequently the source of trouble in 
clocks of tli is type is found to be in the 
mainspring, and in the past the ar- 
rangement of tlic works has been such 



that it was hardly worth while attempt- 
ing to make repairs. One company* 
however* Inis altered the works so that 




TKt Wa i n r-pr i n u of Till* A Urn: Clack mjjy- be Uejuaved. 
3 N^iv Oib In;-rri:=d ■"■Uhout DifRcjlty 

this spring is easily accessible and may 
be replaced without difficulty. Deal- 
ers are provided with extra springs so 
that in case of trouble the clock may be 
repaired by merely removing one car- 
tridge and inserting a new one. 



ODD MECHANICAL TOY USED 
AS ADVERTISING NOVELTY 

A performing snake which wiggles 
and dances much to the delight of 
children is a toy which lias been intro- 
duced as an ad- 
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vert Ding novel- 
ty. A metal ser- 
pent darts back 
and forth over 
the flat surface 
of a case that 
houses a top, the 
magnetized pin- 
ion of w'hich ex- 
tends through the cover. When this 
protruding shaft is revolved rapidly a 
I i girt piece of metal, shaped and colored 
to represent a snake, dings to it and' 
is carried in first one direction and 
then another, squirming in quite a life- 
like manner, 
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<1 Interest in Brazilian diamond fields 
has been stimulated as a result of the 
European war. {s ? .. 
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Dijriih htn-UmiE Gun 
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Wa ter. Cooled Type, 
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WATER-COOLED MACHINE GUN ADOPTED 
■Vi'U- FOR U. __ sr ARMY 



Alter ton ducting a series of tests 
the War Department ha* adopted for 
the United States Army the British, 
water-cooled, automatic machine gun, 
a large number of which are being; 
used in the present war by several of 
Lhe European armies. The weapon is 
adapted not only lor general military 
service, but may also be used either 
with Of against air craft. It is ope- 
rated by recoil and has a maximum 
firing speed of approximately oOQ shots 
a minute. While this is somewhat 
slower than the air-cooled gun now in 
service, it is contended that in reality 
it can fire a greater number of shots 
it] a given period than its predecessor, 
because the time consumed in insert- 
ing the short feed strips used by the 
latter gun is saved- The regulation 
AO-caliber cartridge employed by all 
of the service rifles is also used in this 
guji f which has an effective range 
varying from i,F>0ft to 1,9*10 yd, The 
ammunition is fed into it by means of 
belts holding ^otfl rounds each. These 
pass through a slot between the muz- 
zle and the firing and recoil mecha- 



nism in the breech, the back pressure 
from the initial shot ejecting the empty 
cartridge, withdrawing a fresh ono 
from the strip and inserting it in the 
chamber, where it is automatically 
fired, This operation continues at a 
split-second rate so long as pressure 
is exerted against the trigger. The 
barrel is incased ini a water jacket 
which prevents it from becoming over- 
heated. This is- refilled from time to 
time during heavy firing. When the 
supply of water is limited, an appa- 
ratus is employed which condenses 
•the steam generated in the jacket and 
allows the water to be used over and 
over. The weight of the gun is 36V; 
Tb„ and that of its adjustable tripod 
approximately 40 lb. This latter mem- 
ber has two short legs at the front and 
a long one protruding in t lie rear, all 
of which telescope. The level is 
changed by raising or lowering this 
rear leg and turning an adj listing gear. 
When the weapon is used at its high- 
est position, 33 in., the operator sits 
on a saihlle attached to the tripod. 
It has been recommended that this 
nn uniting also be used with the air- 
e ooled guns now in service. Surh of 
the guns as are in he used probably 
will be manufactured in this country. 



t. St rect-ra ilway o 'nn pin n ies i. f Det ro i t 
and Cleveland are trying a plan of 
phi ring conductors at crowded corners 
to collect fares before patrons, enter 
the cars. 
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of Deepening Vie CkamirL 



BUILD WING DAMS_ON ICE OF 
^UPPER MISSISSIPPI 

Tn carrying out its work of deepen- 
ing the channel in the upper part of 
tU-e Mississippi River, the government 
is o' h l st n lilting scores. of whig dams out 
front ln.it h shore lines in order lu re- 
strict the waters and prevent el spread 
tug of the river bed. In the past this 
work tins been done witll boats during 
the season of open navigation. Engi- 
neers this last til n ter, however,, took 
advantage of flu: tec by building the 
dams oil lop of it over the shallows 
where access would be difficult at other 
times. These were built up with alter- 
nating layers of willows and rock tn 
the required height and, tit some cases, 
left to drop by their own weight at the 
first thaw. Frequently, however, the 
ice has been cut around them. Besides 
being ri time- saving method, this form 
hjI con struct ion is. much more economi- 
cal than that of building the dams 
from barges. 



CfTlie virtual completion of a railway 
Circling ihe tin If of Bothnia lias mate- 
rially improved transportation between 
Fctrograd and points on the Swedish 
coast. 



SURFACE-GRINDING MACHINE 




BELT 

metal els well 



as wood, fiber, and rubber, a new sur- 
face-grinding machine lias recently 
been invented which employs an abra- 
sive belt in lieu of a revolving disk. 
In construction it is simple, its es- 
sential parts consisting of a mounting 



carrying two cylinders and an idler 
wheel about which ri dint or garnet- 
cloth hek operates, massing over ;i 
metal plate, or tabic, ro which an an- 
gular brace is fixed for holding the 
work, The polishing band is made of 




Kew £iir(utt-prLriiiLn.|j MAchin* Wln-rU imiy Lit (J*cd 
in Poliuhtne M r' " y llifirrmt Ma.tfir1a.L9- 

&> v 

. / CS"',.-, . ,1/ . —‘C. ' , • iA - - 

V righv . 



ji-r . - 

/ r^^.,-/ fa .. V , 



34-a 



jl^.-f^jci-™'- -"^ .' :2-fiX' - j <*-i, !_ 

POPULAR MECHANICS 




fabric woven in cuie piece so that it is 
without a seam. This may be fitted in 
place its h moment's time, so jio diffU 
cuEty is encountered in changing from, 
one to another. No particular skill is 
required in using the apparatus, while 
great freedom is given the worker by 
the fact that all the parts arc below the 
table where they cannot interfere with 
the article which is being ground, 

CONVERT FALLEN _FJ£ TREE 

INTO LONG STAIRWAY 

1 * By a rather peculiar coincidence a 
giant hr. which was blown over in 
one of the parks of Portland, Ore., 
ilt] ring a severe storm, fell along a 
steep, slippery path where it previ- 
ously had been decided a stairway was 
needed for safety. Instead of attempt- 
ing to remove the tree, it was left 
where it had fallen and steps were cut 
along its trunk, thus providing the re- 
quired stairs. The length of the trunk 
front end to end is slightly more Lhan 
100 ft., while its diameter ’varies from 
approximately 5 ft. at one extremity 
to <i ft. at the other. Fifty-seven steps 
were cut. each with a length of about 
2 ft., a width of 11 in., and a rise of 
ft iu. A rustic ratling was constructed 
along either side from the limbs 
trimmed from the trunk. 



SEARCHING COTTON BALES 
1 FOR INFERNAL DEVICES 

& & ■ 

f Following the discovery at New Or- 
leans of n plot to destroy a British mule 
transport, which was sailing for 
France, by placing an automatically 
timed infernal machine in its hold, ex- 
treme precautions are being taken in 
order to frustrate ary similar attempt 
which may be made by aliens ui 
this country-' I* 1 carrying out this 
work, every bait of cotton contained 
In shipments billed for ports in bellig- 
erent countries is being inspected by 
means of X-rays before it is allowed 
to he placed aboard a vessel. The 
bales arc carried on trucks before 
Hi esc instruments and examined ciirc- 
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■loijl'6'ftDrif Sc-srtliinj; Bales- of Cotlu-n with Jt.B-J-yw 

eo Frustrate AitempEs to Deitroy Vessels at 
F-UTtien Rcgigtrr by Tl-Jisins IltftMUl 
h4j.ci.ioes in Their Ciira a« 



3r«rsiiy-Fi-i , r Fflurt-dK i.F |}*nsi mil*. Tim-cd <o E-xpla.de 
ifi Ain ind 3 llalE Day:, Iron Sailing, Which was 
IWrndrd Eo PrstrDy a Britia-lt MmU Tutns-pGrt 



fully prior to bdri^ passed by the in- 
spectors. Were it not for this, it 
would be a very simple operation to 
conceal enough explosives in a single 
bale of cotton to sink, or at least set 
fi tv. to, el merchant ship, Tlie infernal 
machine that was discovered by secret- 
service agents, and which has led to 
these precautions being taken, con- 
tained 7B- tb. of dynamite. This was 
packed in a heavy box in which a 
clock, electric batteries, ami detonat- 
ing caps were arranged so that an 
explosion would occur six and a half 
days after the vessel left port. The 
box was ready for shipment when it 
was discovered* and its maker, a 
German, arrested. 

fc 

CHINESE WATER WHEEL OF 
^^ENDRMOUS SIZE 

At one point in southern China there 
is an old water wheel of enormous si^e 
used for lifting water about nO ft. to a 
bamboo aqueduct which carries the 
water to an irrigation ditch for rice- 
cult Lire. The wheel is self-operating, 
the swift flow of the stream, diverted 



through a flume. being sufficient to re- 
volve the wheel and to lift the water 
hi small bamboo cups to a trough that 
leads to the bamboo aqueduct. Al- 
though no metal nails w ere used in its 




A tV-iEif Wilts] in Southern Chi ltd whJcn t.i fj„ me 
WaLtr NraiSy 50 Ftct to a ]iicn:i3 3 Aqueduct 



construction, the wheel runs true after 
having been in use for many years. 



€ Flag Island, Me.., lias been offered to 
the government as ail aeroplane land- 
ing station. 
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A Tftntti-Diffcine MiXltMic TJr*i is Propelled jad O^Fai-sd by Gniaape Pfr*ex 

' A^- 



TRENCH digger DJUVEN and 

3 r 



“^^DPERATED BY GASOLINE 



PRESSING DEVICE COMBINED 
WITH TIE RACK 

Combined with a rack for meids ^ Among the many types of excavat- 
cravats, a roller device is being made iug machines that have iti recent years 

which smooths out the wrinkles from made digging by hand an uneconomical 

neckwear. At the top oi the fixture 3 h process is a trench digger propelled and 

a mirror, beneath which is a pair of operated by ga sols tie power. The dig- 

rollerSj the upper one provided with ging wheel of this machine is of stool 

strong springs which tern] to press it and is rotated by steel pinions working 

against the other member. When a tm a rack placed oti the inner side of 



cravat is wound tightly about the 
tower cylinder and left until the fol- 
lowing morning the wrinkles from the 
previous day's use are eliminated. 




A Tic Bath Which Providt-i a Mriis Eqe 1 K^cplc^ 
Neckwear Frtbhiy T'rrfc&ed 
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the run, The buckets fixed to Lite rim 
are of steel, with sharpened edges and 
tool-stccE teeth. An endless-belt con- 
veyor is used for catching the dirt as 
it falls from the buckets and depositing 
it at one side oi the trench. 



? 



NEW 



STYLE OF MEN'S SHOE 
HAS ELASTIC TOP “ 

A shoe, the top of which is made en- 
tirely of rubber-and-cotton webbing 
like the fabric used for the elastic 
gores of congress gaiters, is one ol the 
late styles, in footwear for men. Tit 
appearance it is the same els the ordi- 
nary cloth-top buttoned shot, but the 
buttons are merely decorative, the 
whole top stretching to admit the foot. 
One advantage claimed for the new 
shoe is that it offer* a better fit titan 
is. usually possible with button shoes. 
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.LARGE BUILDING IS MOVED 
^OjElGHT MILES OVER WATER 

An i] Jinsun.1 piece of house moving 
was recently accomplished ai Cleve- 
land, i >hin r when ;l three^and-a-half- 
ston building, occupied by a yacht 
dub. was blocked up on barge* amt 
towed eight miles over Lake Krie to a 
new *iie on an island in Rocky River. 
Tlis structure is -ri by is 11. in size, 
and placed an aggregate weight on the 
three mmuvs which were employed of 
approximately tl.pi ti.ms, The largest 
of the barges. 40 ft. wide and 120 ft. 
in length. 4'ih lashed hi the middle anti 
supported si.i per cent of the load. 
When the scows had been prepared to 
receive the building a timber runway 
ivas Intill between them and the struc- 
ture. A -tee I cable was then stretched 
across el cove, some 'Ob ft. wide, in 
front of the club, to a capstan. W ith 
the assistance of block and tackle, this 
was turned by a single horse, polling 
the building up a lu-per-cent grade 
onto the scows. In ssix hours the 
house rested on the blocks and every- 
thing w,-i- rendu for the tug*, while 
only about two hours’ time was con- 
sumed in timing if Hi its new location 
ill the mouth of the river. 



AUTOMATIC GAS STOVE AND 

2% P^FIRELESS COOKER 

Automatic control is the principal 
feature of a new combination gas stove 



C-oittbLnAiian Gu S:* « and FLreLeis Cocker Equipped 



with Tim.tr fblT Aui<iinii[lc*|ly BsUtii u isliing 
the Fire ai Lkc End cf a Given Time 

and li re less cooker. The Cooking is 
begun by direct heat from the gas and 



CfavOand 

Ya.chl Chib Eti-i iL< ng, 

rUmltrcl ari Plate 
vn Ei-iiijri.. 

AFWt It bud 
Ci>l ijiititit an EisJit- 
M ile V o jiie* on 
LjI.c Erie in tie mu 
Moved (d Its 
Hdw Lot-aiian on 
an E;lar:d In 
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tills is continued until the food is 
browned. At (lie proper time the (ire 
in extinguished automatically., and the 
remainder of the cooking is done by the 
heat retained in the compartment. 
This is accomplished by means of a 
timer which may he set to shut off the 
fire at the end of any given time. 



SELF-WINDING CLOCK RUNS 
4 WITHOUT ATTENTION 

Operated by a thermal motor, a 
clock has been devised which under 
favorable atmospheric conditions is 




iLI] ,in occasional resetting lui time ffV cv^TlEM mr Tul?t?T?r*VR$t 

ureelion, The winding is effected by^a^i BY SYSTtM OF MIRRORS 

cans of weights which are raised by u In construe ting a vault in the ha 



it Vai iat iio o£ Five Besides Ld Tsnptralure 
will K*t]i Thi4 cLek K Jniitiii; 

capable of running indefinitely with- 
out any attention being given it other 
tha 

correction, 
means of weights which are raised by 
the piston of the motor, the action of 
which depends upon a variation in 
temperature. Tt3 cylinder is filled 
with two liquids, one of which is 
heavier than the other and has a 
greater coefficient of expansion. When 
the temperature of these liquids is 
changed so that they expand, the 

JJrr / 

U£u 



heavier one in forced to raise the pis- 
ton it] order to escape. A subsequent 
drop iti temperature* causing a con- 
traction of the liquids, allows the 
clock weights to descend and thus wind 
the coil springs The piston is pre- 
vented from rising too far by pro- 
viding an overflow outlet, through 
which the heavy liquid is allowed to 
flow into a reservoir at the top of cite 
motor, From this chamber, however, 
there is a feed duct leading to the cyl- 
inder, iv Inch allows (lie liquid to re- 
turn to that receptacle when the pres- 
sure is lowered by the contraction of 
its contents. This makes the operation 
of the motor el u torn el tie. A temper- 
ature variation of 5* every 24 hour* is 
sufficient to keep the instrument run- 
ning. 



HOUSEHOLD GOODS SHIPPED 

^77 &K- by parcel post 

■"Moving” by parcel post is the latest 
of novel uses to which this service is 
being put. This plan was used by a 
family in shifting tbeir home from a 
town in Nevada to Grass Valley, Cal., 
and It is SEiid to have resulted in a 
considerable sating in transportation 
charges. The furniture could not be 
shipped in that way, since it did not 
come within the 7'3-in. limit prescribed 
by the Post Office Department, but el 1 1 
the smaller articles were packed in 
square boxes ami turned over to the 
in Eiil man. When the shipment reached 
its destination the owner backed his 
wagon up to the post office, loaded hts 
boxes and hauled them to bis new 
home. 



BANK VAULT IS PROTECTED 



+J*Jp 







constructing a vault in the base- 
ment of one of the Los Angeles 
banks, a plan has been followed which 
makes the six sides of the chamber 
visible to a watchman and eliminates 
all chances of its being entered by tun- 
neling beneath it, It is set on concrete 
columns in the middle of a while-tiled 
pit which is brightly illuminated. To 
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make il possible to command a view and inserted in the middle rings so that 
of the space beneath the .vault, from a^lflitionw] capacity is provided. When 
the level above, mirrors have been nr- it is time to empty the sack. the books 
ranged on the door at such am angle aru merely unfastened, and the apples 
that every part of the space is reflected allowed to fall through llie open end. 
in t heats. Light is reflected by the white 
walls so chat the top oi the vault is 
illuminated and easily inspected. 



CONVENIENT FORM OF APPLE 



M PICKING SACK 

Ars apple-pioking sack, wliiclt en- 
ables rapid work and careful handling 
of the fruit as it is taken front a tree, 
is used in an Indiana orchard. It con- 
sists of a folded bag, with both ends 
open, and is secured to the iv carer by 
means of straps which pas?, over the 
shoulders, The top and bottom ends 
are brought together, as the bag is 
folded at the middle, and held in that 
position by means of hooks and rings. 
The top of the bag fs bound by a heavy 
wire, semicircular in shape, which 
holds it open. As it commences to be 
filler], the hooks are taken from the lop 



Apple Hick±iV Ha cli, Showing Elow li Appears 
Whin being Filled, and How ]i jy Enipikd 
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MOUNTAIN -RAILROAD WRECK J|CARPQNIC ACID EMPLOYED 
HAS CURIOUS “RES DLT - ’ ^y} IN PNEUMATIC RIFLE- - 

^ A railroad wreck that is of interest Compressed carbonic acid is used as 
not only because no one was injured the propulsion medium in a new pneu- 
matic ride recently in- 



PctltLiaf Train- Wi^cfc cjb a Colftrjdo Raitroail in Whirhi 
O n Od< wat ] n j i! r r-.l 



but ironi llic peculiar position assumed 
by tbe locomotive, as if it bad simply 
decided to stop and rest a while, oc- 
curred (hi ri t otorailo railway recently. 
Late at night,, as the train was round- 
ing a mountain curve, the engineer saw 
a pile of rocks on the track ahead, a 
landslide having occurred n few min- 
ixtt-H before. The brakes could not 
prevent the locomotive iron] striking 
the rocks, but although the engine's 
cab was entirely demolished, not even 
the engineer or lireman was hurt, 
while many of the passengers in the 
sleepers were not even awakened. 



vented m Germany. 
The acid is contained 
in a small cylinder, or 
cartridge, which holds 
a quantity sufficient 
for front lUCf to ki>0 
shots, according to the 
caliber of the gun,. Hy 
pulling the trigger a 
valve is opened which 
allows the gas to pass 
from the tank into a 
small cylinder from 
which it drives the 
bullet or shot. When 
shot is used in the 
rifle, tile range for ac- 
curate bring is about 80 ft., while with 
a bullet this distance is increased to 
approximately 100 fL. The gas cv 3 index 
is easily inserted. 



PERMANENT GARRISON FOR 
THE PANAMA CANAL 



According to the plans oF the War 
Department the Panama Canal is to 
be fully garrisoned at the earliest pos- 
sible date, as the rapidity with which 
events have followed each other in the 
European war has demonstrated that 
it would he practically impossible to 
send troops to the Isthmus after a war 



BURGLAR LOCK AND ALARM 
FOR OUTSIDE DOOR 

^ A door Lock, recently invented, is tic- 
signed to perform the twofold service 
n f helping t o 
keep a burglar 
out of a house 
and giving 
warning at the 
same time if one 
is attempting to 
break in. It con- 
sists of a catch 
on the inside of 
a dour to which 
one end of a 
dial ii fastens. 
tii e other end being attached to the 
heavy clapper of a gong screwed to Lhe 
casing. Sufficient slack is left in the 
chain so that if the door is opened, 



had been declared or even threatened. 
This garrison is to consist of three 
regiments of infantry, one squadron of 
cavalry, ore battalion of held artillery, 
and IE companies of coast artillery. 



after l lie other looks have been picked, 
the chain is drawn taut with a jerk that 
rings the bell. The door then cannot 
be opened farther until the chain is 
broken or untaught. 
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1 A 7ITH aiQ the- din of discord of war, if is encouraging to catch even 
VV an occaainrta] note of harmony* The world;, its people* and 
conditions are never all bad ; in the worst years of crop failure there 
is always some scant yield. In no spirit of boastful- 
ness* but merely as an evidence of the brotherhood of 
man, our people are taking advantage of the oppor- 
tunity, as state after state fills its ship with food for 
the starving millions of helpless women and children 
across the sea. As an expression of gratitude and 
thankfulness for our own immunity from strife, we 
should give freely out of our abundance. The value to ourselves in 
years to pome of the Christmas ship will far outweigh all the joy 
which its contents could possibly bring to the forlorn orphans for 
whom it sailed.. The spirit of friendship and the reaching out Of 
millions of little hands on this side to other millions of little hands 
across the sea cannot fail to implant in young, impressive minds on 
both sides the seeds of amity which years hence will beat fruit when 
these children take on the responsibilities of mature life. 

It is ever one of the strange fantasies of war that during 
moments of intermission the soldiers of two belligerents so easily 
fraternise. Our own Civil War was full of such incidents ; and now 
there comes to- us an account of a football contest between Allies and 
Germans on Christmas Day, played by soldiers and witnessed by 
officers and the ranks Of both sides. That the interest in the friendly 
game was so great it was even proposed to postpone hostilities for 
two days in order to play the game to a satisfactory finish, reveals 
the great-heartedness of the thousands of individual soldiers and a 
startling absence of personal hatred. That the kaiser, on learning of 
the incident, prohibited its repetition on the part of his own men, as 
detrimental to a proper spirit of enmity between foes, is greatly to 
be regretted, 

Can there be any doubt as to the answer, could a settlement of 
the present trouble be submitted to the popular vote of the warring 
nations ? 

BQB 

S O much has been done in the campaign for b ’ Safety First " during the 
past three years, it is gratifying to present some actual figures of 
tangible results, and this record should go far toward convincing and 
encouraging those hundreds of thousands of men to 
whom the sermon has been so widely preached. 

The figures are found in the recent report of the 
Pennsylvania Railroad, which during the past year 
Operated 26,1 9B miles of track and carried 188,411,876 
souls without the loss of life to a single passenger. 
This wonderful accomplishment is better compre- 
hended when we learn that more than one million trains were neces- 
sary to transport a total almost twice the entire population of the 
United States. In two years the lines east of Pittsburgh carried over 
311,000,01)0 without loss of life to a passenger in a train accident. 
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This splendid achievement was not due so much to massive 
bridges and careful train dispatching,, but was only possible because 
every man of thousands who are seldom seen and of whom the public 
never hears, was faithful to his responsibility, A loose spike or two here* 
a rail brace neglected there, have more than once been the straws which 
yielded to some unusual strain. Many a switch tender, at some little 
mountain siding, almost too ill to walk, has fought his way through 
sleet and snow to place the signal lights in their accustomed place. 
How many times has a tired rear brakeman, in the middle of a stormy 
night,, where no one would have been the wiser, faithfully gone back 
the required distance with has red lantern. Instead of shirking his duty 
and taking the chance which ninety-nine times out of a hundred might 
have worked no harm ? The management who plan, and direet t and 
superintend, are justifiably proud of the record, but also should the 
thousands of employes take equal pride in their no less important part 
in this grand result. 

This conscientious, faithful observance of responsibility, always 
and every time, especially when it seems most unnecessary, is a lesson, 
of far more value for our boys and girls to learn than any taught in 
books; and some of us older persons might well take a postgraduate 
course with profit, 

T^OR some years past our production, especially in manufactures, 
E hag been gaining on our home consumption. With natural 
resources which seemed inexhaustible* we treated the future with the 

same disregard a young man ha$ for life — it appears 

to be so long and large ahead. Already S^as come the 
Our time when we hoped to send our wares to distant 

Export lands, as England and France and Germany have 
lytrde done fbr years. W/ith a few notable exceptions, and 
those chiefly very large interests, we have not pno- 
- greased very far. Hence, when the war occurred, 
the great uninformed majority immediately declared that now was 
our opportunity which generous Fate had handed us on a silver 
platter. South America, the Orient, Australia, And various islands in 
numerous seas must stretch out suppliant hands for us to fill with all 
manner of manufactured goods. 

That was over six months ago, but thus far the outstretched 
arms, if any, have not been long enough to bridge the gulf, On the 
contrary, a great volume of exports previously leaving our sliores 
has been largely curtailed or entirely suspended. Evidently we 
have yet much to. loam. 

For many reasons export trade is hard to get and slow to secure. 
We have judged foreign temperaments by our own. We, who do 
things quickly and decide important matters in a moment, fail to esti- 
mate properly the calm indifference to time characteristic of most 
foreign lands. We make the wrong approach, and not only fail, but 
Are regarded badly in consequence. Our salesman rushes in, breath- 
less : spreads out samples with the skill of a magician ; pulls out the 
order book, and, pencil in hand, looks expectantly and impatiently at 
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the customer* Whereas he should have spent a week or more In 
patient cultivation of acquaintance and, above all things* avoided 
mention of business until the psychological moment. Our credit 
system and tanking facilities and ships to deliver goods are alt in 
the kindergarten stage, where England and France and Germany are 
postgraduates. 

These conditions, however disappointing* should work to Our 
ultimate advantage. We will be wise to take the lesson seriously 
and* without further loss of time, set ourselves diligently at work to 
leam and prepare for the future. The work requires careful and 
thorough training amt only in the language of the country selected, 
but its history, customs, manners, and etiquette. These things cal! 
for young men of ability and perseveraiace, who are also been students 
of human nature — good observers. 

To the young man of quality, possessed of these requirements, 
there are offered great opportunities, but success Can Only be attained 
with a lot of hard preparatory work. The reward, however, will be 
adequate. 

H* H. WINDSOR 

January 22* 1915- 
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DUMMY SHIPS A EE TARGETS .. 

^ ^ FOR BRITISH GUNNERS 

^ At Whale Island, near Portsmouth, 
the British admiralty maintain* a large 
school where English Seamen are 
trained as gunners lor the navy. At 
tins institution many Ingenious devices 
arc employed in schooling the men in 
quickness and accuracy in marksman- 
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Morin t T Atget*. af Thus Kind arc listed iri, Tr-iinilii 
Gunners fm Ui* arlvsh 
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ship, among which is the large moving 
target shown in the accompanying 
photograph, Two dummy Ships are 
licit! at cither end of the long structural- 
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steel rrnsshar of the supporting ap- 
paratus, which is mounted on trucks 
and operates along a track. These 
boats are fired at by large guns while 
they Eire in motion. 



CTlie temperatures of lOD stars have 
been measured by German astron- 
omers. White and blue stars are the 
hottest, having temperatures up to 
9,ijhO®, Yellow stars are cooler than 
6,300®, anti some red star* ime ;*s coo! 
as 3,200° centigrade. Many individual 
stars are much hotter than any of 
these, one being estimated at -100*000°. 




0^5-V-S/L-V (X ■ \X,f..£_ .At" 1 -? 

_,-|jL -L“, ‘■'■V U ^.' - i-i WU-. ■. . 'V ■ 



P o P U LA R M EC H A X I C S 



1 




WINDSHIELD TO PROTECT 



TRAFFIC POLICEMEN 

As a “means of - yshtlter" "to - tfe“"used 
during bad w cat her by traffic police- 
men stationed at -street intersections,' 

a windshield lias 
been built and 
placed in use [it 
Richmond, Va. 
It consists of a 
slice t-tron drum 
slightly less 
than l> ft. in 
height, provided 
with a wooden 
flooring, raised 
several inches 
above the pave- 
ment, and a 
hinged don r. It 
is also supplied 
with a large um- 
brella which af- 
fords additional 
protection dur- 
ing rainstorms. The w eight oi the 
device is sufficient to prevent it from 
being Overturned by the- wind, while 
its appearance is not such as to 
frighten horses. Only the head and 
shoulders of the policeman are ex- 
posed, but it has been found that this 
is sufficient to allow It bn to perform 
his duties without difficulty. 



$ TALE HOLE THROUGH BOARD 
£. DURING - SCIENTIFIC TEST 

Literally talking a hole through a 
board was the unusual feat performed 
recently in Germany during the course 
of scientific experiments conducted to 
ascertain the action of phonograph 
membranes under certain conditions. 
The apparatus used in making the 
tests was so constructed that the force 
of vibrations of the human voice act- 



?* 



mg on a recording diaphragm, such as 
is used in making original records, was 



made to revolve a drill which in turn 
bored through a board. 

The needle in the center of the thin, 
vibrating membrane of a transmitter, 
rested on a lever that operated a 

■Cjfr-e^On: 



ratchet wheel. This gear was fitted 
with a worm shaft that revolved a 
larger gear, the shaft of which consti- 
tuted tile drill spindle. This latter 
member was so weighted that it 
pressed the drill bead against a board, 
rims, when a person talked loudly 
into the phonograph horn, the drill, 
through the action of the intervening 
mechanism, was made to bore into the 
wood. I 11 this way a young woman 
talked a hole through a board .4 3n r in 
thickness in 15 minutes. Further tests 
illustrated the varying powers of the 
voices of different individuals and 
showed that the feminine voice has a 
pronouncedly greater effect than the 
masculine. 



CURIOUS SHOVEL MADE BY 
g ^-BOOTHIA NATIVES 

The snow s hove l shown in the ac- 
c i imp;my 3 i^g photograph was made by 
natives of Boothia 
from wood taken 
from the “Victoria," 
the ship used on one 
of Sir J i >hi'i Ross 1 arc- 
tic expeditions. The 
blade is tipped with 
whalebone, ground 
to a sharp edge and 
he Ed jo place by 
thongs, while in the 
middle is a handle 
made of walrus tusk 
ant! also bound with 
thongs. This cu- 
rious implement was 
presented sen; r a ! 
years ago to Captain 
Roald Amundsen, 
the explorer, who 
later presented it to 
a Norwegian dub. 
It tv a s u s c d i n 
breaking the ground 
for the Norwegian Pavilion at the 
Pat la rna - Pa c i fic Expos it ion . 



CThe metric system oi measurement 
has at last gained a foothold in Eng- 
land, having been adopted in the new 
edition of the British pharroacopneia, 

t£r 
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YORK SUBWAY FlRE 




T l| &SS photographs, -- how 
how ike kn: drpsrtinrnl 
was -able to f.i v£- tine 
promjiL tehel ibhl «?.ved the 
11-t‘tr:, nf hundreds of passe n- 

E eif imperiled hy lire that 
ipkn mut in ihr Broadway 
subway during the bi-sito Ing 
rush Item-, January fl, 13-15, 
Wherever the sneer in vr-itle 
er.ough, r-rjrtovable covers tor 
emer^-mey access to the s-ub^ 
way are placed t^one the ^itle 
oT ‘lie s tree t, and it wat 
LhrilUffh LhtHC vp-rminKS that 
the firemen brought o:ul mi>; L 
of the victims, The fire was 
paused: by a shun circuit 
sensing the wLrea tDin^mtzrii. 
nil electric Jee.1 cabl-c. which 
heated and set fire to the 
rubber insula.ti.o-it of the eabl-e 
The iLCcident occurred near 
the point where Lhe feed 
■ kies- From the power licuse 
enter the subway anil where 
ilLt : allies i im [,.. : it the [jreatesS 
number of '.'■ires and carry rhe 
Sieavic^t L'HTrt n t, The greats 
est dinner was not frnm, the 
fire T|ut fi'oih puttie and Lhe 
choking laities of the burning 
cumber, 0='-e woman, vrn' 
killed and about JT2 p-as- 
sentusN were to badly i njttrSd 
llvat thry were taken, <o 
lioApttals 

J j^_ = Aa^— 
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NEW MAGNETIC TRANSMIS- 
^"^.n SION FOR MOTOR CARS 

One of the latent development* in 
motor-cat equipment js flu eke trim I 
apparatus. thn nigh which the power of 



the second unit becomes, sueeCiSively 
weaker and. the magnetic drug of the 
first unit stronger, until in the seventh 
and last stage the first unit acts 
alone as a magnetic dutch, current for 
energizing the magnets being created 




the gasoline engine is transmuted io 
the pro] idler shaft, Solely by in atm e tie 
force, thus doing away with the ne- 
cessity for gear shifts, or ulher me- 
chanical transmission, d l:i - apparatus 
differs radically from the ordinary elec- 
trical transmission in that only su much 

■ hi the power of the engine its is required 

for transmission purposes js converted 
unto electrical force. Thu apparatus 
consists t.if twii electrical units-, in both 

■ hi which the armature is Iwd to l lie 
propeller shaft of tile car. In the first, 
or forward, unit the field is fixed to the 
engine shaft and revolves with it, while 
in the second. or rear, unit the field is 
stationary and is supported on the 
frame of the car. In the various stages 
of operation the first unit acts as dy- 
namo, magnetic clutch, and. motor, and 
the second unit jo motor and dynamo. 
The action of these units is controlled 
through resistance coils. 

With l lie engine running, the rota- 
tion of the held of the first unit about 
the armature on the propeller shall sets 
up an electrical current which is trans- 
mitted to the second unit and operates 
it as. a motor for turning the shaft. In 
this action the first unit exerts a mag- 
netic drag which serves to augment the 
action of the second unit. By varying 
the resistance the motor action of 



by tm- slip between the revolving field 
and the armature on the propeller shaft. 
The amount of slip required for this 
purpose is surprisingly small, being es- 
timated at about a!) revolutions in 
1-000. In the seventh stage the second 
unit is idle, so far as the running 1 of tbe 
ear 1* concerned, hut nets as a dynamo 
for storing up power iu the small stor- 
age battery that supplies current for 
lighting and for starting: the engine. 



METHOD OF MAKING DUCTLESS 
, ^CONCRETE FLOORS 



A new method of making ductless 
concrete floors consists simply hi 
spreading dry sand and cement over 
burlap, laid on the wearing surface 
coat immediately after it is struck off. 
Up to the time of applying the burlap, 
standard specifications are followed. A 
dry- mixture, similar to that used for 
the wearing course, is spread lightly 
over the burlap to a depth of about J .-fi 
in. Is is claimed iliac, capillary attrac- 
tion takes out the excess of water in 
the concrete- in from ?u to 30 minutes, 
leaving the surface in perfect grade and 
ready for final finishing hy float or 
Trowel, After being used for tins pur- 
jHise, the mixture i - (lumped into the 
mixing box for Ihe next hatch of con- 
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cretc, line cause of "dusting,” which 
lilts process is designed to overcome, is 
in tiie partial setting of the cement that 
occurs uiider ordinary conditions while 
the surface is drying sufficiently to foe 
troweled. Some setting is sure to oc- 
cur during this interval and the subse- 
quent troweling breaks up the crys- 
tals formed in this way. In addition to 
this, the troweling has a tendency to 
bring the excess water to the surface, 
forming a film uf "drowned” cement. 
This scales off under wear and exposes 
a sandy finish that is subject to excess- 
ive abrasion. The new process, by 
extracting the water quickly, gives no 
time for the partial setting, so that no 
injury is done to the surface by the 
troweling. 



CARD HOLDER FOR PLAYING,. _ . 
JfjpjTHE GAME OF “RUM” ^ 

A board to be used En playing the 
popular card game known as U ium' r 
has just been placed on the market. 



ICE BOAT DRIVEN BY AN 
AERIAL PROPELLER 



A motor tee boat driven by an aerial 
propeller and capable of making a 
speed nf u(J miles an hour On smooth 
ice lias been built and is in service in 
the East, This boat is Ti ft. long and 
H ft. wide, and carries eight passengers 
in addition to the pilot and engineer. 
The power plant consists of a -ib-hp. 
motor ■which drives the aerial propeller, 
H ft. IS in. in diameter. Each of the 
front runners is -It in. long, while the 
rear runners are each 54 in. long. Both 
the front and rear runners are spaced 
13 ft. apart. The front runners arc con- 
nected to the body nF the craft by 
vertical pins and 
are steered with an 
ordinary steering 
wheel. 



This Board, Used in PLayjog 
(JiLili, irrinl Sifcng SuiU-ri rtf :i h 
Prevents Aav but tlie- Tup Cai 

tram being Seen hy the Plnj/fTa 

Hiis board is virtually a metallic 
divided into two compartments, one for 

the pack atul the other fur the discard. 
Each compartment is open at the ends 
and sides, the cards being held in place 
by the upstanding corners. The pur- 
pose of the board is to keep the cards 
from being scattered about the table 
as well as to prevent any but the top 
card in the discard from being seen by 
the player?,. 
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Tlii9 ter ToidUfij! Car, 
DfiV-cn by an Aerial PrtJ)4lki% l* 
Capable at M U;.n^ a E-pee d of Miles an Hour 











RUINS OF BURNED CHURCH INCASED IN ICE 
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TALKING ACROSS CONTINENT 
^ j ; ^ FOR FIRST TIME ' ' 

On I an. 3ii, I v 1 ti , telephonic commu- 
nication was held between New York 
and Sells Francisco. This was the first 
time that the human voice had ever 
been transmitted across the continent, 
or hi any other direction lor such a 
great distance. 

The circuit when |>ut up extended 
from New York to Washington, D. C_, 
jekyll Island, Georgia. and California. 
From the capital. President Wilson 
spoke to President Moore of the Fana- 
m«-PELci1ic Exposition, while the presi- 
dent of tlie Amen can Telephone and 
Telegraph Company "listened iiT from 
Jekyll Island. Before this, however, 
Dr. Alexander Graham Bell f inventor 
of the telephone, seated at a desk in 
Gotham, talked with Thomas A, Wat- 
son in San Francisco. These two men 
the first to speak across the continent, 
were also the first ever to use the tele- 
phone. 

After a formal interchange of nies- 
sages (he original telephone instrument 
was cut in on the line. And even with 
this crud e-look Eng apparatus it was 
possible to hear quite clearly from 
ocean to ocean. It is the same instru- 
ment thru nigh which Mr. Watson , then 
a young electrician working with Doc- 
tor Bell, heard the first spoken words 
ever transmitted over a wore. This was 
on March 1(1, 187 th in the basement of 
a building at 101) Court Street, Bostoti. 
Doctor Beil Eit tlie time was in his work- 
shop on the lop floor of the structure 
shouting with all his strength into the 
transmitter. The words were, “J!r. 
Watson, come here, I want you.” 

Some months ago construction par- 
ties working between San Francisco 
and Salt Lake City met at the L’tali- 
Nevada state line, completing the 
first transcontinental telephone circuit, 
as described previously in this maga- 
zine, Had wires extended from coast 
to coast at the time Doctor Bell and 
Mr. Watson belli their first telephonic 
conversation, however, it would have 
been impossible for them to have com- 
municated across the continent, even 



though it is possible today with the 
identical instrument they used 89 years 
ago. The reason is that the realiza- 
tion of the inlcroeeanic system came 
not merely by the erection of wires, 
but as the result of numerous inven- 
tions relative to long-distance commu- 
nication, one of the most important of 
which is the Fupin coil. 



GERMAN MILLS USE WIND AND 

power 

A curious combi nation of ancient 
and modern power is seen in some sec- 
tions of Germany where many of the 
mills arc equipped with windmills, 
much like those of Holland, as well as 
with modern engines using super- 
heated steam, one serving a's auxiliary 
to the other, One Hour mill, which is 
typical, is driven by wind power when- 
ever possible, but is provided with an 
SO-hp, engine which assists in furnish- 
ing the power when the wind power is 
lack! tig or insufficient. 




MEDALS GIVEN TO HEROES 
fU £ a, OF VERA CRUZ 

Tn recognition of their heroic con- 
duct during the occupation oi Vera 
Cruz, 1 1 sailors 
and marines of 
j h e U nite d 

States K av y 
have each been 
presented with a 
ni e d a I granted 
under a special 
act of Congress, 

The presentation 
was made on 
jau. 1iHa r by 
the secretary of 
the n ;l v y, the 
ceremonies being 
held at the New 
V < ?rk i] a vy ya rd 
on the deck of 
the U, S. S. 

“ Florida, “ oil 
which all of the men receiving medals 
are stationed. 
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NEW ROTARY ENGINE WITH 



MECHANICS 



HORIZONTAL CYLINDERS 






-T V '~'A rotary internal-combustion engine 
recently brought out by a California 
inventor differs radically front any 



been used successfully for driving an 
aeroplane, and the other a 12-hp. en- 
gine partien Ear]y adapted to eyefecars. 
The 50-hp. engine weighs 3150 lb. The 
simplicity of construction is indicated 
by the fact that the engine has only one 
cam, no valve push rods, and only two 
bearings for preserving aliiterticnt. 
Both engines are air-cooled. 

A 
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HEAVY GRAIN SHIPMENTS 
THROUGH PANAMA canal 



ir 



qV ___ _ 

^if^The largest itein''of- c^rgo so far mr- 
■ ried through tile Panama Canal is grain 
shipped from the north Pacific ports 
of the United States and destined for 
Europe. In the 3 l /c months of canal 
operation, ended Nov. 1, 1914, the canal 
was used by 17 cast-bound vessels en- 
gaged in ibis traffic, while eight west- 
bound vessels passed through in ballast 
to return later laden with grain. Dur- 
ing this period an aggregate of 123,358 
tons of grain was carried through. By 
having the canal available and thus 
being able to avoid the Magellan route* 
each of these vessels saved about 5,550 
miles of distance and about 23 days of 
time in making the trip from the Pad fie 
coast to English ports. 



FroQ! View ai 

^5 living CytirHitCt a j Jdff:l r-irfULts wjm tjie aiLiiii 

the ro- 
ve ith 
is the 
and other 

rotary engines. Ii{Ui#SP* engine the 
horizontal motion of the pistons is 
transformed into a rotary motion by 
the action of the piston rods against a 
circular plate, or spider, which is held 
in an inclined position. In this way 
the centrifugal force, which is some- 
times the cause of bad accidents, is 
greatly reduced. The engine acts as 
its own flywheel, as practically the en- 
tire mechanism rotates. Lubrication is 
positive, being arranged to take ad- 
vantage of the centrifugal, force which 
Carrie!? the oil to every part of the en- 
gine needing lubrication. Two sizes of 
the engine have been built and tried 
out, one being a 5b- bp. engine that has 



HANDLE WORN BY FRICTION 
SLlt ^ OF HANDS 

A hammer handle worn nearly in 
two by the friction of the bauds dur- 
ing years of constant use is One of the 
curious relies preserved in a wagon 
maker's shop at Elkhart, Itid. This 



Tliis Hun dir wn Word Doi^rt by Oat ST Jin's 
Fing-tra in Yc in 

handle is of hickory and was used in 
an ordinary machinists hammer for 
a period of more than ’35 years. 
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AN UNUSUAL KIND OF UNDERSEA PHOTOGRAPH 




! *ti rnakin# hid L:, bn pi rtures 

unfit; '■'■•■ilirr, publtbKed 
Bcvera.1 omnitiH wi]] be 
inctr-tf.tiri.1 jn this par its ii 
i;T unr dE tht meri 

*lin EiLin»1r|jr;tcd li’.t .ip- 

by Entnrtf »ij which 

iHoviti, Crtrt lie made at 
ihr bottom oE i ! i «r pe*. 
This phatagraph -of G«cr,;e 
WiW amsvn via* i m-n Ht -s 

dtp tli ol afl r-rrt Linder 

w-Uci. Eli ;■ brother, fir nest 
WiSLiantson, opnated the 
i.iiijef.i Erom LnKi.de vht 
slaai fronted M*e 1 r'ar.mlitr 
Which. ctHlne-ctied with the 
BUifjice by u Canvas and 
=>,i'i Ii nt lube Large en«t|i'h 
to admit .1 mmi'i body. 
iPdhtilLHwi the submarine 
plbotDgra ph gad tr r . The 
devitt WHss inveoled by fhe 
father of the Wllliams-an 
im-v-. CupiHin Charles WU- 
liims-aii. 
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PROJECTILE MELTS STEEL BY 
Sp9 ? THERMIT PROCESS 

According ti > re fM iris tu Lests to which 
it lias been subjected, a projectile jti si- 
in vented by an American is one id the 
most deadly implements of war veer 
known, \\ ben JhA projectile strikes! and 
explodes, molten metal at a tempera- 
ture high enough (o burn a hole 
through steel, or melt down solid con- 
crete walls, is scattered broadcast. 
Curiously enough the metal with which 
the projectile is charger! and the mcani 
used for making it molten comprise the 
application of a pro-cess that is in com- 
mon use in the industries- — -that of 
thermit welding. The mixture known 
a a thermit consists of tine grains or fil- 
ings of aluminum mixed with a metallic 
oxide, usually that of iroei or chromium. 
Aluminum has a high affinity for oxy- 



gen, \\ hen this mixture i.-. heated to 
a certain temperature the. aluminum 
combines with the oxygen, tlie chem- 
ical reaction being so violent that the 
mixture instantly becomes molten and 
while hot with a temperature of some- 
thing bhe ,3,000’ ]■’, In the welding 
process the resulting alum in urn oxide 
rises to the surface and is allowed to 
flow nit as a slag, while the remain tug 
metal binds together Lite parts to be 
welded. These parts are. of course, 
heated to a fusing temperature in the 
process. 

The principle of the action that takes 
place within tin: projectile is easy to 
understand, although it has not been 
explainer! hi detail. The projectile car- 
ries a high explosive that is detonated 
when the projectile strikes, though it 
can, of course, be exploded with a time 
fuse. Arranged around this explosive 
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is the thermit mixture. The heating ni 
the thermit mi sin re is started as the 
projectile leaves the gun. Five seconds 
later llie chemical reaction has taker 
place and the mixture is a mass ol 
molten metal. When the projectile 
strikes ;nn] explodes, this molten metal 
is scattered in every direction, setting 
lire to everything within range that is 
capable of being burned. The projectile 
can be used in any oi the modern siege 
guns. While it can doubtless be em- 
ployed effectively against troops its 
principal use is. expected to lie in the 
destruction ol fortifications, buildings, 
observation balloons, and Hying craft. 



and determines its grade by compari- 
son with the standard grades in the 
receptacle. 



A SIMPLE DEVICE FOR 
yygyk^^GRADING COTTON 

v ’> A simple cotton-grad i ng - dev See, cs- 
r-.vj pccially designed for the convenience 
of farmers, is being introduced in the 
South. Tins is a pan -shaped recti j- 




HAT ACTS AS CONDUCTOR OF 
XECTRre CURRENT 

1 hat there may be danger foT electri- 
cal workers even in the hat* they wear 
was demonstrated in a fatal accident 
that happened in an electrical substa- 
tion in northern Indiana. With hat in 
hand the foreman wa.s explaining the 
details of some of the work in the new 
-mbs tat ion. The hat came in contact 
with the high-tension wiring, and the 
foreman received a fatal shock. The 
hat was an ordinary stiff hat having a 
band of steel reinforcing in the rim. 
The explanation of the accident is that 
the steel acted as a conductor, with the 
result that a circuit was completed 
through the hat and the foreman^ body 
to the ground. 







Cotlaa- CifArii n.£ Device Jn Which jfe lJic|: I*yed the 
Nine Standnrd Grades oi Conan 

taclc, about is in, in diameter and ’2 in. 
deep, divided into nine equal compart 
me tits arranged radially around a cen- 
tral opening d in. in diameter. The 
entire front Is covered with glass, but 
the eenLrai space is left open at the 
back. In each compartment in placed 
a sample of one of the nine standard 
grades of cotton. In grading, the fann- 
er takes n fair sample of his cotton, 
holds it in the opening under the glass 



MACHINE MAY LESSEN USE 
fp&fP* POSTAGE STAMPS 

1 The adoption of a stamping machine 
which it is p rop o sed - To “1 e as e~tu large 
users of flie mails, and which, if put in 
service, would do much to lessen the 
use of adhesive stamps, thus effecting 
a material saving in the expenses of 
both the postal department and the 
large commercial houses of the coun- 
try. is being considered by the govern- 
ment. The chief purpose of the 
machine i> to expedite the handling of 
outgoing mail. In appearance it is 
not greatly unlike the ordinary cancel- 
ing nia chines used in practically every 
post office of any size in the United 
States. The work accomplished by it 
is that of sealing, imprinting a prepaid 
stamp in lieu of the ordinary stamp, 
and counting and facing approximately 
‘.'■"►'i letters a minute. The important 
feature of tlie apparatus is its stamp- 
ing, which is done by means of a cyl- 
inder that may be set to revolve a 
specific number of times, printing one 
label on each turn. The action of this 
cylinder is controlled by a meter 
which, when turned to a certain mini- 
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bcr, will automatically stop the ma- 
chine when it ban stamped that num- 
ber of impressions, representing; the 
amount of postage for which the user 
has paid. The impression, which ap- 
pears in the same position as would a 
stamp, hears a figure indicating the 
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mated that by the use of this machine 
the government would save a consid- 
erable amount ot money annually in 
the cost of manufacturing stamps, in- 
cluding the cost of paper, printing, 
gumming, perforating, sorting, ac- 
counting, transporting, distributing, 



TIi is the 

Kty to Whif hi is K<pc 
by ihc Post mister, 
can he &tt Cor Any 
&:vea N:imi.i.,r of 
lni|sr ttusions,. Up to 
100.000 



Ltt'ers Stamped 
hy the Ntw Device 
TKat Dki A we.y 
with 

Porta .;t Stamps 



amount of postage, a descending serial 
number which shows the number of 
impressions still due the user on his 
purclia SC, the name of the post i iflice, 
and the license number. 

A metal casing incloses the printing 
mechanism and register, and this must 
he taker to the post office before can 
lie reset. Each machine is fitted with 
interchangeable cylinders of this kind, 
.carrying ihe various denominations of 
postage required for flic different 
classes of mail sent mil. It is estT 



and canceling. On the other hand, a 
saving in money ailtl time would ac- 
crue to the individual users, it is as- 
serted. since the machine facilitates 
the stamping, scaling, and counting of 
letters, and eliminates much manual 
work. Machines of a similar nature 
have been in use in New Zealand and 
Havana for several years. The prin- 
cipal saving of time at the post office 
its handling mail stamped in this; man- 
ner would come in the elimination of 
cancellation. 



FIELD TELEPHONE AND TELEGRAPH IN USE 
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IN VARIOUS CONTINENTAL BATTLE ARENAS 
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TROOPS FROM AFAR FIGHTING IN EUROPE 




i *-<— ! ffliM 

Fiji IftUnde-ri, 
Wr<i mighl b= 
T rfL'ii ml 
■Chrinl mulct'd 
t+ni nihals, arc 
to F i ;; h t » i i h 1 1: e 
Ailjes in Ru rn>|>t, 
T tils Croup is 
un-dfi ilit 
ComiDind of 
a J3 r i : : li Officer 



HhW T? mz-:.! ■ I - --nr 

I he urrmj nined 
Turkish A i my 
Durmh-irliinn 
from a 
Stemier in 
liElCIHlHlllirlpplA I 

Ailtr Lhe [Italy 

'A r ji WAV 

Declared. 



j d i ir n ■ iuipiiiiiriii|"kf ■■ mu . j i 

Australian Forces, Kn- amped in ihr £.haJnn- ai ill# 
Pyrnrrjid-. Wiki have J-ainrd ilic [n-Ji.ua and Ifativr Trn»| -- 
1c F] tlend Efrypt a jjan-iAf t!ie Ortn-in.i n . Whoaft 
L toWcrwi (Si* I . in I Eii ihuF iiamiv frojrt Si;r a-h D-ftmiaign 



MAKING MILITARY OBSERVATIONS UNDER FIRE 




Delian kc-rpn- 
naissnnre Air- 
if'uri liiirtiiLnc □ 
IF spa: c.h [ij a . 
MntiiicyLiij 
Messenger nflifir 
FI i nil i -ovtT 
Enemy 



Loofcfliils :.i i l the 
I 1 tenth Line 
Watfhinn die 
Movements dJ the 
EdCtBY (JlihUCH 
l l J tr is; opt 



'■Hpirii., Hiii -■•■■■ a-r 

IG-hired Russian 
Lines riurhi|;One 
i>r chp Prolonged 
En.xn n erntn i-| 
GalipLa j The 
0-nicer ; Qliserv- 
iOJ; liUftctof 
Fire mi Enemy 



MefltbrTs a£ fh* Fceneh 
Si lira I Corps Ascend' op. ire 
a Capt-h'e Ball -asm .tbrjvt; ihe 
B-aftle Field .11 ftrms 
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CURIOUS GLIMPSES CAUGHT OF EUROPE'S WAR 




Entrance- of a 
Suh'tmnrBti 

T itnnel . Lraciri; 
ire-in the- F-rencE 
Linea (-o- Within 
a Few Feet e-E 

lllC GkrTTK'P- 

Trenches 



French S-hojpnhootcrs in 
Action hJiii iJV[; lli.fr l i i ! I ! : • 
of the Y s-rr. Pc-Fardeii 
Trrs: me Used bi- Hi-litarjr 
Ohaf-rvttB Of ftalli the 
Q-prnnanc and AJ3ie:i as 
Vantage Points and Plaeeri 
l-: ] J .iftiaL C'ueiL'e-H Illicit 



M enibecs oE an Austrian 
Alpine WeEir.-.ert nn Sk.i 
Ready fei a PajiH Atr&st 
the Mouniascw. Some 
Qmtj Parts oi Machine 

□lin- on Tt»*ir Stiesa 



WRECKAGE ALONG EUROPEAN BATTLE PATHS 




A -German Train 
Iroa-drd vrith Sa-lditri 
Crashed into Lite 
R-rai q?i fi J’rjig'hL 
Train n«ar S-c-tndiil. 
T rl i i ■ n |i i ii i; J l - t’.i r ■; 
.irji KiLLin" Many 



■anuiT^ L -■-< Bh-r-h 

Hult ]S Jo-.v! - i in ih.c 

Bs* uJ m British 
Tfavrkir Which 

SlI J-t :: H Ejc-Iin.ir- 

Kauri Hind While 
Z-wee pin*-. r h h W ii rru 
FLIry 
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hardships SUFFERED in winter campaigns 




German SoLdiera in 
•'Out - Mid T rrnehcu " 
Such as it t y r tque-ni I v 
£ 1 II m Lvl]« n n n A r ir.jy | h 
under Fite. I ndiv i JlilI 
Ho2es ire 51 n i| Whn-h 
Later mry be 
’CtninpctE-rt under Cover 
of Darkness 



Sc rviar. 3 0 Id i= r ■, t.3 j trie hi n k 
Their Thirst by UrinblnB 
River WRltr Lliro jjjh HoSea 
Cut in the [' r '.Viien 
There Is J4o £j.inw h Water 
Is Often UiflieilU to Find 



S-oluiers have Bii[rvi-ed Intensely -ram 
Eepaiuie. TIiLs Shows :■ Servian Stmrj 
rr(l-jeri 1 1 < fj r H I h AT J L ! 1 Post, >■ K :: I 

If ncom mon Thiny duritac tint Winter 



BENEATH THE TRICOLOR IN THE WAR ARENA 




L-'_re ii (-1i Forcti 

Lints! htiiintl :i 

W : j5.:i Concrete 
Wall Wiiiinc id 
Surprise tkt 
Gtrminj, jih They 
P-Jr s- aim ■ am 
Uonroif ctrd 
Kt?nd 



hEtni'ic-r nl the 
Rfriirh Cyclitc 
Carpi F irtrtg 
iHxrn .1 (j-rrm.in 
Fursurrij H mi 
ip hh Oiirri FieJd 
■irnr Arris 



T'hr LlatKinj 
PadJiMtA v-l a 
Detachment iz-l 
iIie pEtaeh 
h'orcei at 

StiJll&nf., One 

I I Lti- I re ;| Yaids 

Trairi I' Mil Are 

l.!:e RL'-r l! 

Trenches sir the 
Gcniuri 1'rpnpK 



T'nis Cut' 'Ml* 
Thatch td Box 
A IF-Cn'.jg .1 FrtmfK 
Sentry mi the Read 
tn V|ires, a p|<nfi?- 
Li i.i n Hjcai^bt the 
Cold Winter Winds 



BEHIND FIRING LINES WITH THE BRITISH 




ftrULnh FiiM 
CfA-ffAlfrt 
bell iii d :■ hinr» - 
Alt Wh»>ll 
Or dir ~ ci Make 
1 1 Difficult 
cor thi Entmr 
In Ltctle III 
PmLU(mi 



l MU r ■,■ of A I ii i ii* Ar:iSLtry In 
Arlinn Sn Lhc V 0 *U*" *J h-.i :■ i m i h-s 
Winn TEiih Division of tfie 
l-’jencli FoTcf-i. h** tliflLinjulihiid 
Itself iJurlftjj Wintlr Ivnmm- 
mtnts lit Elnsf 



One dE tSit liri isb 
F 1*14 H-0*' (twfl,, g 
Hidden in x T liic krt. 1 
t-nini CLtir.id and 

V .l I M cj il i-ii :i .-.fli'i 

j SlAj' frf Eliavy Firing 
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AND FRENCH FIELD ARTILLERY BATTERIES 




Er-slbll 
Arc J LLtrS'nn«-n, 
Pro I ±t i* i! tlhiitF 
Bomb > Proof 
Guii 

Wtirinp 
5'iic-epsk in C:i«n 
<ir British 
Army 



■ ■■ • P‘- 

This 3 h ™ O !• r of th-e 
Jfrw 1 Ti' - Inch. (iU!it 

of the Flinch ArtilLery 
TfaiJir^ on a German 
Position 



C&D Vile I cent 
French and 
lir itisfi 
SyttJi.trs 
Play ir.|; 

Vr 1 1. 1 L Tiiy 

■ ■ Cannons 



InitFHctrhe Soldiers in 
the bfeeriH.n bin i! a 
I 1 ; i i i i - li Wj ter ■ Cunje.;! 
13 aching C.in 
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FALL OF GERMAN STRONGHOLD IN FAR EAST 




WnuarJcd 

S ■*■ ! > 1 1 1 1 : s tieih^ 
f to the Kear- 

rri:m i he Scene- o Acti-un 
Lb ii Cnrt. 

The [ m-provi ceil 
A 7 nbula.net JS b'-yrdijig 
tllf Pfs-h;i River 



WetwiOTV nl Wije 

Which f 1 eo[ei;:c(I 
:'ne ATipT-^achrt 
IB the German 
FoFC-ifi-epI 

riL Ttin-Ttju 



ELrl E 1 -b" 11 

|ap4^ei,e Shefl <ui One 

At the Dercl:\c Gun 

Jif the [I tii Furl 
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UNDER STUBBORN FIRE OF NIPPONESE GUNS 




T!t;s Fort 

aftef tli* 

BtfniTiirJcnt-rn ; 
An Example 
or i he 1 rart h il iiy 
cE Strang 
F :if! ii-i-i All :'i li 
If: Wii 

, Modern Gil-lia 



During Heavy FlTing 
in t5ie Early 
FlOitini! ;it Th-infliu 
Or.e pi Iht L^ivt 
[jrrmiiH. IJefrnve Guns 
ExpLcdcd. T ii SI iekvs 
t3it Remain* os It 



L:,-i:ii-i.: oi tie JjlMiie«Fojccs 
nt Laosnaa Eny. WlirEi Js> he*r 
Ts^i n k >1 . Tl-c P h.BtDU rapii 
Sha-ws theTrnoy* l^oicled (a 
Q- p n j'i Qn:i i.s ji"s ! betTii, T-vweii 
Aii^iard From. tEie Treniipprsg 






Nipponese S<3ld'?*a P-ou ring Into 
'I’K 3 njanf-,i oi Hi.ndCarn ai the Open in i: 
C-T Hastihtu*) again :t Ocrtfiany 
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SCARBOROUGH AFTER THE GERMAN NAVAL 




A Shell 
Striking 
*T ! Him-**. 

WlKttll 
the ftoiil nhd 
I nierjor, bisi 
[Ji-J |.i*ile 
Dj rai;.! 

1(t i h> W liLn 



Water From *1 
S rat b k h Which 
if)i CEnturics K-h^ 
Ilren tl»i Pmnl o£ 

An acit njfaiti-ii 

Engl-nad h]P 11 w 
Encmi' i 



— 1 1 "i- H Pi — 

h j.i r p r the L 

Population 
Wii Slili 
Asleep When 
Slid la bt£« 
Filling. This, 
SKii-wh th? 
Wretk r>Jf 
_ a Hc.it | 



TawEr oF ike 
3.CA>rbftrnii)tk Light 
house Which ’ftra* 
Pier red bp a 
Pro 1 cc Li If: dtirmu 
lh e 



Ifl Thix. Hftiine 
a Moth.Br and 
Tivo Children 
were ItillfH 






RAID ON UNFORTIFIED BRITISH COAST CITIES 




Slfy-ttful 
Person-, wen 
Killed <i n.d 
ill n y J = ■:-! i.e-i 
llfir-ir-lirll-rd 
WJien WJiiiby 
wnii Fi red 

1.1 |:u IL V. ilhiiUE 

Warn:Ti(i 



This. 1-ife- Guard 
Slattern Which iy 
TsoJased from 

Other Structures 

OUtra tilt K b ample 
nf GeTTHBU 

lit iii bun an sis ip 



I — 

Scarborough Castile 
tva* Badly 
P cm aped. D urine; 
the K^o{,lt|iiein 

Wiitu Forli Fil'd, It . 
Wil jVI -kj Hll-Hie'l by 
,’^ie Americnn NavyJJ 



K.-rlflaiHa <sf 
An cilier 
Scarborough 
Home Whtch Ws: 
a TaT£rt For 
German Gunners 
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DANGERS WAITING IN THE PATH OF AN ARMY 




fiarbtd T Wir e Er«tail!;isn'.tP! , t and L-ilmiji- 
Pffimei] j pikei Flamed 'by Aeltvail FutfuM. 

i i r r DlTHimlp tO Fizgig :!r til* Advance 03 

Girmam Temps 



Hravi ty 
Charge 1 1 Mine* 
Libt Tfiii 
Guarded 

Appjo»c|ici. to 

Tt-inittau Forts 



French Scout it 
V |»h«i LT--. i t i; a 
Pollarded Tree ah m 
Pitn-rrlrd J.aokout 
While WacihLciE 

llj* M civfcrn rnl j 
Qt the- Enemy 
diiotiek ii hLuseuliir 



Fris-lift This 
Obrt evasion 
Plnllnfm isl A 
Tall Tree n.rar 
Di^nsude. 
EefEian 

Li 3 i>kouir Were 
Ab3v to Survrj- 
the Country tor 
5cvci<sl Mi let in 
A3! Pit-ertioPit 






CURIOUS GLIMPSES BEHIND BRITISH LINES 




(.ira-ap (if Typical 
Indian Svldi-crs-, Wfca 
^t-t Eiji.hil.ne wiili ill* 
A5lir» in E5el- ism. 
"Wfc i^'a T.; , On! Daily 
Rations For Their 
terete K in tlie 

PLetd near Vprcs 



. Hun-dckcr-. Carrying 
Amrciij iiiiion, ■SE.rnppcd 
♦howl NclIcs cl K cruel 
in Oat *>J i he Hritlih. 
C-avaliy E'iiimfnLs 



Dnji Trained for 
Sentry Duly are be in.' 
Used by me Kr.r.ali 
Arrnyj This Shaw-s 
One o£ Tnem under 
Pifr in a Trcnrh 
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RUIN AND DEVASTATION MARK THE BATTLE 




Ai Lett : Two M r-rla ra 
Abandoned by the 
fief jr..i ci ■ in FI ardors 
and SdTiaefiueniLjr 
Taken by the British 



To- the Advance 

c?[ the German Forces a 
BaiJw.iy ISiid;-!' across 
the Q-.s-t at VeTh-trie. 
France. wu Blown Up 
by the A U„es, 



tlrrn ■-■ur IHnPBAT^DVAL “■■-'P fpmy[ 

fl filis It Flying Machine FnJJrawLnn n 
ileadlMiR PloTiEf In- tltt K’rth Irrim. Above 
lilt Baltl*: FLeld as V Tire's- Where It was 
Er.saiji'u :n ObserTflllO H Work 



PATHS CUT THROUGH WAR-HAUNTED EUROPE 




ALtEn, France, Which ■wk 
D ama&tiJ by Piiflc md 
Shrapnel Fire 



LI ■ w. ! * *.,-£. ,-j 

Topical Gt&up 
ii T Pi'iast'i-a'n Rt 
PliEiif, VJ ticwa.rd 
into ttir Interior of 
tifimajiv before 
sl|« Adv*htiflE Catnneni 
of RusL'ir.n Troops 



CE^rhbFl. Ini hiniiiuiiL HIn Aamii.4 

This. Ph.Dtof;ra , phi Sho^s (lie Ulus lI Cloth. Hall at 

Y fleet,, . I ■; I. ■ r 1 ■ 1 1 i ■ Lr ! ! L i_ : y S true litre I 
■Cnns-id Enable Rinttwn in Rel”hnr 



J 7 *> 
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POPULAR MECHANICS 





•a- NEW KTND 07 FLAGPOLE 
FOR LARGE BUILDINGS 



In order to simplify the main- 
tenance c, r flagpoles which period 



of t3ie stub, which also 
carries a pulley. A 
cable is put through 
these three sheaves and 
fastened to n drum, at- 
1 ached to one side of 
the stub, the gear of 
which is engaged by a 
worm shaft. When the 
pole is iti :i vertical po- 
sition it is bolted in 
place so as to relieve 
cable front unnecessary strain. But 
a moment's time is required to lower it. 



the 



When it Is Nice if. ary to Paint tr I'.cpjn L'S.s 
Srliapolt It may !)■? Looted onto 
the Root fit the Hunting 

ically require painting or repairing, a 
tackle has hee.it in vented which, when 
fitted to a pole, enables 
il to be lowered on to a 
roof so Llial it is acces- 
sible to workmen and 
eliminates the necessi- 
ty of employing a 
steeple jack. The appa- 
ratus is designed to be 
used with poles fas- 
tened to stub members 
on flat-roofed build- 
ings. A shackle pro- 
vided with a rope 
sheave is placed a round 
the pole at a suitable 



SUGAR IS SHOWN VALUABLE 
RATION FOR SOLDIER - 

' Sugar and chocolate, because of their 
strength-giving properties, are being 
supplied as a part of the daily rations 
of soldiers lighting in the trenches in 
various parts of Europe, It has been 
found that a liberal allowance of sugar 
greatly increases a soldier's ability to 
re si si fatigue and cold, while it also 
gives him added strength lor muscular 
work, it is asserted that the best re- 
sults are attained when the sugar is 
dissolved in some liquid, such as tea or 
coffee. When about 10 nz. of the prod- 
uct is given a soldier regularly each 
day it is claimed that he is far better 
able to fight off the tendency toward 
growing stale and breaking under the 
nervous tension, than the man who has 
been without sweets. 



Tvsn C al Mexican cemetery in open deseht 



fr 



distance from the base, 
while a second plate is 
bolted to it rear the top 



C'jTiaut burial eroundt,. wurh « fhio arc in be found in out-of-ihe- way 

plicn. oNc-n n\.iny nrlei Jrn-m ,1 Ih-ibicjl ion. in the Epar»cly «et;l«:l JihirUt:: 
of thi Soui'hwWt. Tbe mi>t|iLiJt usually *r= dimply m+rkul with tousH 
wooden crosses or protected by picket fenetj. 



J 
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POPULAR MECHANICS ssi 

ju CURIOUS MOTOR-CAR BODY GASOLINE MOTOR C-Afi IN 
CUTS AIR RESISTANCE RAILROAD SERVICE 

Designed for an lialian motor ear in A galliot motor car, having a ca- 
acoordance with recent theories of parity of 30, .000 lb*,., lias recently been 
aerodynamics a torpedo-shaped body placed in service for handling express 




nnppnir.HT, - -i d p n iv-r-va jl i.hut ac-i: 



Ths Tor^cHa Body □□ TTub tialijui Minor Car Gives the Machine an Aej-ried KjksiI iE 1-t Miles, on llenr 

has been built which tests have shown 
overcomes a Tnntdr i o,l amount of air re- 
sistance. The machine is equipped 
with a ftQ-hp. engine and when tried 
out with jt& chassis bare, was able to 
reach a maximum speed of QG miles an 
hour, )t is reported that when this 
curious-looking body was put in, place 
and the car run over the same course 
with its gearing unchanged -and its 
motor developing the same amount of 
power as on the previous^ test, it at- 
tained a speed <jf Kd miles. The sub- 
ject of air resistance is one which is of 
material importance in designing all 
vehicles which are expected to develop 
high speed, since the resistance in- 
crease* as the square oi the velocity. 

-Because of this, the experiments con- 
ducted with this new body have 
aroused considerable intere.-'t in Milan, 
as it gives the car a speed 11 miles an 
hour greater than it is able to attain 
without it. 

tl New torpedo-boat destroyers to be 
built for the United States Kavv will 
be equipped with four more torpedo 
tubes than are carded on destroyers 
now in service, as well as with two 
amiballoon guns. 



and light freight on a railroad operat- 
ing out of Minneapolis, Minn. This 
car is of a convertible type, being de- 
signed also for use as a passenger car 
during periods of heavy passenger 
business, and with this in view seats 
that arc easily installed or removed are , 
provided, it is of an unusual shape, 
having a pointed front end, from which 
the pilot is suspended, aqd a square 
rear end provided with steps for the 
ingress anil egress of passengers. The 
[mjwit plant, ioeatcrl at the front end, 
consists of a 300-hp. gasoline engine, 
The car body is 45 ft, long, while the 
single traffic compartment has a clear 
length of 34 ft. Freight and express 
are handled through the side doors. 
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POPULAR MECHANICS 





GEAR-SHIFTING INDICATOR 
^3^ FOR MOTOR CARS 

' To indicate the proper in anient fit 
which to reengage the gears in chang- 
ing the speed of a motor or after 

neutral has 
li e c n at- 
tained, an hi- 
strument ha* 
b e Et ei ton- 
& t r it e t e d 
which shows 
the periph- 
c r a l speed 
r if the secon- 
d ary and 
clutch shafts, 
'litis i ti forms 
a rlriver the 
En st mi t 1 h r 
two are re- 
v it t u it g 
at the s a m e 
rate, allow- 
ing Lite ine-dmig t ■ i he done smoothly 
and quietly. A speedometer is used to 
record the motion of the secondar\ 
shaft, while mounted over it is a trans- 
parent disk, marked according to the 
various, possible speeds of the car, 
which is actuated by the clutch shaft. 
When the disk turns so that the mi in- 
ker representing the speed about to 
be entered is even with the needle nf 
the speedometer, the: right time to 
shift has come. The device is easily 
applied to a car. 



cBurrur £*■ rn£ 
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DITCH DIGGING ELIMINATED 
pi IN LAYING CABLES 

Underground elec trie-tight rallies 
are being in slatted by a new method 
at Philadelphia, which, besides being 
economical and time saving, goes far in 
lessening the damage done to parkings 
and lawns hy trench digging in a city, 
i'hc cable is attached to ri torpedo- 
shaped pilot device fastened at the bot- 
tom of a deep, sEraight-hladed plow 
which is pulled by a gasoline engine 
mounted on a truck. The motor op- 
erates a winch, [Hi] ling the plow along 
by means of a steel rope, and thus 
draws the cable underground through 
the small bore cut for it. The share i* 
mounted beneath a steel frame consist- 
ing of two parallel Yearns between 
which, at either end, is a heavy roller. 
The rear tw I tiider rolls. Lite narrow strip 
of sod back hi place as it is turner! up 
by the neck of the plow. Not only is 
the expense of digging a ditch thus es- 
e.iped, but also that of refilling, tamp- 
ing, and resodding- Sixteen hundred 
feet of cable has been laid En this way 
in a single day. In doing this, 1.2 
laborers wxre used, while several 
times that number would have been 
required by Lhe old method. 




t! Cot Lon -khaki suits are furnished 
flritish army recruits to be worn over 
civilian clothing while they are being 
drilled for service. 
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MECHANICS 



LANDING BOAT PASSENGERS AT NOME, ALASKA 




Because the nature of the coast at boat to d^churge its paa&engers safely 

Nome, Alaska, is md 1 that the con- in this manner it usually remain? far 

slruclion of a steam- 
ship dock which would 
withstand the force oF 
the heavy waves that 
frequently batter the 
shore line in a difficult 
problem, passengers, ar- 
riving there are taken 
ashore on large barges. 

While thi si method is 
only a little les* primi- 
tive than tl lzl L used a 
number of years ago 
during the go-id rush 
when rowboats were 
employed in the ab- 
sence of barges, it is 
nevertheless the only means available, enough oif shore to avoid the danger 
When the water is too rough lor a of being beached. 



Taking PDiscnpttR 
A*.l'0.r T :irt . Hri 

Nnmt, Ala-ikn. from a 
gi-t-ftincT Ahelinrcil 
llle-taht* DuS 







NEW AERO-SLEIGH FOR USE AS AN OMNIBUS 



An aero-sleigh capable of making :i 
speed of 35 miles an hour on ordinary 
roads while carrying passenger s k has 
been built lyv a mechanician at Lake 
Forest, III. who contemplates the es- 
tablishment of a sled-bus tine be- 
tween that suburb and Chicago next 
winter. The experimental machine is 
14 f L, in length and is fitted with two 
sets of runners which have a height 
of about 2 ft. It weighs approximately 
lb-, and is driven by a Gfl-lip. motor 
and aeroplane propeller mounted at 
the rear. The sled is steered the 
hjme as an automobile ami Ims 
been tested on city streets where 



it was subjected to the usual traffic 
regulations It is said to be easily 
controlled and much better adapted 
for deep snow than an automobile. 
For general use the aero-sled will be 
fitted with a limousine body, which 
will give it the ap- 
pearance of a motor 
car qU runners, btft 
not change its ope- 
rating principle. 
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POPULAR MECHANICS^ 




JVuinx ByiJ" o: Concrete in I mLcatiiDn gf a Doric Temple J f ar:r. i ^iiliin^ Pej.ru re of j garden ne.u Pittsburgh 



SANITARY BE LI VERY BUCKET 
FOR ICE CREAM 









Ice-cream containers made of heavy 
waterproof pasteboard are being intro- 
duced as a substitute for the wooden 

buckets and 
metal cans cus- 
tomarily used 
for delivery pur- 
poses. One i> i 
the advantages 
claimed lor the 
lighter carrier is 
that it eliminates 
the necessity, as 
well as the ex- 
pense, of collect- 
ing ;md washing 
empty cans, and 
provides a sani- 
tary receptacle for the frozen product. 
The cylinder in which the cream is 
contained fits within a bucket, which 
is made of the same material, and is 
] jacked in -alt mid ire. Air spares be- 
neath tltis holder prevent its contents 
from inciting at the bottom, more 
Quickly than elsewhere because of 
warmth taken up from whatever it 
may rest upon. The waterproofing is 
sufficient to protect the product from 
contamination by salt water, 
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CLASSICAL RUINS MADE OF 

fi/rf tvt^CON CRETE 

The ruins of a Creek temple ov<-r- 
looking a miniature lake form a novel 
and striking feature of a garden in- 
stalled by a manufacturing company 
near Pittsburgh as a breathing place (or 
it-, employes. These ruins are artificial, 
being built of concrete in imitation oF 
a Doric temple. The garden is located 
on one r rf the most important automo- 
bile routes in Pennsylvania and is vis- 
ited bv r hundreds uf motorists every 
summer. V i -f. 

■, v 

SEARCH SEA FOR TREASURE 
T HALF CENTURY 

haling vessels have been 
equipped at San Francisco for deep- 
sea salvage work and probably will 
spend the winter months Elk the South 
Pacific searching for a treasure ship 
which has been beneath the waves for 
neatly a half century. The boats are 
owned by rival companies, both of 
which are sending out expeditions in 
the hope of recovering what reputed 
to be a $13,000,000 cargo that was 
lost, in Iftfift when the steamer “General 
Grant" foundered on a coral reef some- 
where in southern waters. 

Ji-c i&L. ZvJL 
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RAILROAD BREAKS RECORD 



t -FN HANDLING TROOPS 



A railroad fcntt that Is probably with- 
out parallel in the whole history ■. :■ i 
railroading was accomplished in 
the transportation of I iigland'h 
first expeditionary force l> 
tii It water at the outbreak 
of the war, according to 
a report that has just 
been given out. Four 
days ELfter the war 
began, the govern- 
ment requisitioned 
350 trains of 30 cars 
each to be ready 
within 3D hours, but 
the railroads met 
the situation so 
promptly that the 
trains were all ready 
within IS hours. 

During the depart- 
ure of the expedi- 
tionary forct, 73 
trains were handled 
daily for a period of 
three weeks within 
the space of 1 4 hours 
a day , A lm ost wi t h - 
out exception the 
trains came in on 
time, and landed the troops with il -ir 
ammunition, guns and horses at Lite 
boat's side without a Intel 



gen helmets to enable them to enter 
a burning mine or one which is tjull 
of gases. Under conditions as neatly 

like the real 
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flow □ Wtftindfd 
t.'.iies i; S:rj.pped 
To Oir Carri(T for 
keinciva] irf.tr. the 
Mine tii The 1-3 1: ■ i i I fl I 



FIRE DRILLS REPLACED BY 
j y MI N E-RE SCUE _DRIL L£ 

Throughout tine state oi Washing- 
ton tntne-resene drills are fast taking 
the place of the village fin.- drill, ami 
a state-wide contest was recently held 
in SeaLlIe between teams id mine re- 
citers that was much like ihe oi ! enn 
tests held at tlto count;.- fairs between 
village firemen. ft i- ca peeled that 
tliis contest will be made ail annual 
affair. The events in 1 1 1 : - • ron test- 
ate entered by teams consisting of six 
men, four r if these being workers and 
the other two being tile captain and 
the man who acts as victim. All five 
of the rescuers arc equipped with oxy- 

5? . 



UiBT-RtKIK WoilieT 
ppuil with 

Qxyfctni Uelmel i?nd 
Ready hvr Work, 
Stiff wn BrLu 

rescues the vic- 
tim, gives him 
artificial respi- 
ration for a few 
m i n n i i 1 s and 
d reuses his 
i m a g i ti a r y 
wounds. G 11 e 
e x h i b i t i o n 
event was that 
of showing bow 
a man can be 
pulled out of a 
chute after he 
tins entered and 
been overcome 
h y p 1 1 w d t r 
fumes from a 
blast. The contest was held under the 
a u spices of the l T . S. Bureau of Mines, 
and in accordance with the methods 
employed by that organization. 
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* CURIOUS LAND AMD WATER 
Wirt VEHICLES 

■ sft— - 

An automobile that will rim on 
water and a watercvcle that will run 
on land art two curious recent invert- 
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of the machine several inches above 
the ground and iar enough from tlie 
frame to avoid interference with the 
pedals. On land and water the driv- 
ing power is. applied through the 
pedals, the two-blade propeller being 
driven through a chain by the rear 
wheel- The rudder consists of a piece 
of metal bent around the front, wheel 
and supported on the fork so that it 
will swing with the wheel. 



fflt, 



Above; This- Curiom- M-acb in? is 3;i p-parted (bD 

Wiser by HfilJuw Pl^iu Th*l Ao Hot 

InterfeiB with (lie Jt: cion of the Wheels on Land 
Below s AutooHiblls That Runs on Qit Waftr; tbs 
Rudder Ek hi ilLr :-Ti:pc ii'.il Turns wild the Front 
Wbeiini a Sm-all Enc'm Drivr» Either (lie Prijpilitr 
at the Rear or Doe of she Rear WbraLa 



tions. The automobile is a Scotch in- 
vention anti is called a "hydro-car,” 
The body and chassis are combined in 
one, tlic backbone of the machine E>e- 
ing two longitudinal angle bars that 
carry all the weight. Upon these the 
engine, gear box. and scat are mounted, 
while flic hiidy is suspended fore and 
aft only. The body is made water- 
tight, and has a pointed stent and a 
square stern, The power plant con- 
sists of a si nglc-cy Tinder -Uj-hp. en- 
gine. When the car is afloat tit is 
engine drives a propeller through 
bevel gearing, and on land it works an 
nue of the rear wheels through a two- 
speed gear and chain. The rudder is 
at the bow and swings with the front 
wheels. The watcrcyclc is an ordi- 
nary bicycle fitted with two hollow 
wooden floats, one fixed to each side 



TRAINING RECRUITS TO USE 
BAYONETS SKILLFULLY 

One of the mechanical devices now 
being Used in h-nglimd to tniin recruits 
in the art of handling the bayonet is 
shown in the accompanying illustra- 
tion. The apparatus has a wooden 
frame, approximately 10 ft, in height, 
with a horizontal beam at the base and 
top. Suspended in the center, between 
these two members, is a wire on which 
several thickly woven straw balls are 
threaded, These are so controlled me- 
chanically that they may be dropped 
in rapid succession, slipping from the 
top to the bottom of the wire. As each 
ball falls it is. the soldier's aim to pierce 
It with his bayonet, working quickly 
so as to still) each one in turn. This 
practice train* the infantryman to act 
quickly and accurately, and also devel- 
ops his wrist muscles. 



ra* Dirlti is Used Partkulirly by the English 
Army- in TraLnlag Its Eeiriiiti in the 
SkLllijJ Use □. tkr Bayonet 
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BY RAIL THROUGH DARKEST -AFRICA 



./■V • J* - ■ 

Longest Link in the AU-Steam Route from trie Cape 
rj g,. „ £ to Cairo will be Finished This Year 



I 



S OME time in ilie year lfU3 the last 
spike will be driven in the S,fil>D- 



jnilc railway st retell mg from the Cape 
of Good Hope to the southern end of 
Lake Tanganyika hi the heart of Af- 
rica,. and with iliat act will be com- 
pleted the longest link in the great 
Cape-to-Cairo Railway of which Cecil 
Rhodes dreamed a nr] to the promotion 
of which he devoted the later years of 
his life. Rhodes dreamed of an all -rat l 
route stretching’ the full length of the 
continent. In spite of his prestige and 
hia record of success in lrig undertak- 
ings the project was laughed at as a 
wholly visionary scheme at the time it 
was first proposed. Now his dream is 
about to Ire realised. 

Out of a total of a little more than 
0,000 miles required for connecting 
Cape Town with Cairo practically LOCHi 
miles will have been built with the 
completion of the railway construction 
now in progress smith of Lake Tangan- 
yika. Of the remaining link?, five are 
navigable waterways oil which lake or 
river steamers can be used. Three will 
require the construction of railways ag- 
gregating only MO miles in length, and 
with the completion of these, there wilt 
he established an all -steam route con- 
sisting of a succession of railways and 
steamboat lines connecting Cape Town 
vfith Cairo. The construction of these 
lines can only be a matter of a year or 
two, while the full completion vf the 
all-rail route will doubtless come in a 
short time, as time is measured in 
projects of such magnitude. When 
Cecil Rhodes died he left the most dif- 
ficult parts of the line not only planned 
hut financed. 

Particular Elite rest is given to this 
great undertaking at the present time 
by the European war- If the German 
arms are victorious the Cape-to-Cairo 
Railway, with the territory it serve®,, 
will be one of the richest prizes to fall 
to the victor. If Germany is defc a ted 
that country will doubtless lose its Af- 
rican possessions, which include Ger- 



man least Africa, with the result, that 
the construction of that portion of the 
all-rail route extend: tig from the .south- 
ern end of Lake Tanganyika to Uganda 
wilt be greatly simplified. The he At lo- 
cation lor the railway lies to the east 
of this lake, in German territory. An 
arrangement somewhat similar to that 
under which the United States bolds 
the Panama Canal Zone has been made 
for a right of way through the Congo 
Free State, to the west of the lake, but 
if German Last Africa should become 
British territory as a result of the war 
the eastern route will undoubtedly be 
chosen. 

When finally completed the Cape-to* 
Cairo Railway will form a continuous 
route spanning the continent from 
north to son lit, but it will be made up 
of a number of separate railway sys- 
tems, north and south trunk lines of 
each of these systems being used as 
parts of the through route. These in- 
dividual systems are the railways of 
the Union of South Africa, the Rhode- 
sian railways, the Sudan government 
railways, and the Egyptian state rail- 
ways. Some of these trunk lines have 
I teen built for years, but each was so 
planned that it would not only serve 
local needs but would be suitable as a 
part of the Capc-to-Cairo route. 

Xu railway line ever built is com- 
parable to this in the varied interest of 
the regions which it traverses. Cross- 
ing the narrow coastal plain from Cape 
I own tile railway climbs a succession 
of terraces to the central tableland of 
South Africa, am I after crossing the 
Orange River it passes through Kim- 
berley and the greatest diamond -min- 
ing district in the world, then through 
Vryburg aml_M£ifeksiig to Paiadiwe, a 
tnwn In Bccimanalaiu!. near die Lim- 
popo or Crocodile River. Much of this 
ermntrv is desert or sr; mi arid and is 
subject to droughts and hot winds in 
summer am] to extreme changes hi 
temperature. After leaving Pa la chive 
the lirie passes over the divide into the 
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basin i it the Zambezi River, a basin 
that is nearly nil well watered am] i:- 
characterised by its tropical fertility 
The Zambezi Raver is crossed near 
the famous Victoria Kails, which, have 
almost three times the height of N i 
agara and twice the volume of water. 
The line then passes through the mid- 
dle of the Zambezi basin to Kitirta at 
lire southern end of Lake Tanganyika. 
This is the end of the all -rail route 
and for tire next 400 miles transporta- 
tion will be by steamboat over the 
longest fresh-water Jake in the world. 
Lake Tanganyika is S,Ct>0 ft r above 
sea level a nr] lies ac the southern end 
of the great central rife valley that 
forms otic of the most curious fea- 
tures of the African continent- This 
rift extends north into and beyond the 
headwaters of the Nile and was 
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Typical Juh^Le Station in 1h.e Cqdjjo £ecljop 
T he M p Shovel the Genet., I. Location l-L lhe 
Kailm-aj-, with AnjiTiuiifflBt* DiscangfL 



formed, according lo geologist.?-* by 
the sinking uf an enormous section of 
the earth's crust. I’he fine from 
U samba rn at the north cm] in Lake 
Tanganyika to RejaL a town on the 
White Nile about f.oO miles to the 
north, constitutes the undeveloped 
link ill I he ail-MCam rm:U:, Lake 
Kivu, Lake Albert Edward, and Lake 
Albert are all navigable, and will he 
used as waterways, leaving three 
short Ci innccting railways to be built 
\l Lake Albert [idward. where there 
is always a heavy fog 1 during the dry 
season and a remarkably clear atmos- 
phere during tlie rainy season, the 
line reaches the headwaters of the 
Kile, which it follows lo the Mediter- 
ranean. 

By the time the traveler lias 
reached Rejtdf he has seen every Pea- 
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ture gf African veldt and desert and 
jungle, as well as the startling con- 
trasts between modern civilization and 
the primitive and tilt; of the 

.-uro ■mukitg desert or jungle, that is 
only to be found in Africa. At Rejaf 
the line enters the Sudan Desert, and 
from, this point to the Mediterranean 
the mute lies through the scenes of an 
ancient civilization. From this point 
the Nile: is used for reaching Fa shod a, 
about 5u0 miles distant, where connec- 
tion is made with a railway extending 
to Wady Haifa and passing through 
Khartum, Berber, and Kariiak, a vil- 
lage noted for its ancient ruins. From 
a commercial point of view this hue is 
said to have beep one of thy most im- 
promisni g pieces OJ desert construction 
ever attempted, It was built by Lord 
Kitchener for the transportation of 

troops during the uprising' of the 

Khalifa in ItflKJ, and, contrary to all 
expectations, has proved a profitable 
investment ever since it was built. 
From Wady I Sal:’. a the Nile is again 
used fur reaching A Mi li an, where the 
biggest dam In the world is located, 
while from Assuan there is a continu- 
ous line of railway following the Nile 
to Cairo, 

Considering the magnitude of the 
project there have been few great en- 
gineering difficulties to overcome. 
While tli ere arc many important ami 
interesting bridges the greatest engi- 
neering achievement is probably the 
steel arch bridge across the gorge of 
the Zambezi, just below Victoria Falls, 
which is one of the highest bridges of 
its typo > Ll the wr.irhL The greatest 
difficulty in the building of the line 
was in the character of the country i*- 



tion alone sleeping sickness caused the 
death of more, than -1,000 natives. At- 
tacks by w i hi animal-s were frequent, 
hundreds of laborers being carried off 
by lions, leopards, and other ferocious 
beasts, and by the crocodiles that iu- 
ha list the river swamps. Along the up- 
per Mile the laborers were frequently 
driven from their work by herds oi 
wild elephants, which even attacked 
several temporary villages along the 
line, destroying men, huts, and every- 
thing else that lay in their path. In 
one section monkeys would swing on 
the telegraph, lines until the wires were 
broken down, and it was finally recces- 
sary to replace the wires with steel 
bars. In central arid southern Africa 
the builders had the white ants- to con- 
tend with, These ants live in colonies 
and build hills ranging from 20 to 30 
ft. in height. They attack and devour 
the wood used in construction work, 
so that it was necessary to build all 
bridges of steel and to use this mate- 
rial for telegraph poles mid- in sonic 
sections, for the cross ties. 

In spite of the difficulties and the 
enormous cost of construction there is 
htLae doubt that the Cape-to-Cairo 
Railway will pay. It is a significant 
fact that not one of the main or branch 
lines built by the British in Africa has 
faded to prove a profitable investment. 
The interior of the continent is a vast 
storehouse of treasure containing 
thousands of square miles os forests, 
mineral lands, and rich agricultural 
lards that are -till untouched and only 
need the intelligence and skill of the 
while man. for their profitable develop- 
ment, 



self, Clearing the fine through tlm jun- | 

glcs and keeping it cleared was a dif- 1 
ficult matter. Throughout the route it 
was necessary to maintain elaborated' 
systems id fi ml supplies, to use native 
police to preserve order among the na- 
tive workers, and to organize staffs of 
physicians to liHik after sanitary con- 
ditions, In central Africa, hostile na- 
tives, deadly tropical fevers, smallpox, 
and sleeping sickness were a constant 
menace. It is reported that in one see- 



i EXPLOSION! OF FLOUR DUST 
WRECKS MILL BUILDING 

* A dust explosion which occurred in 
a Nebraska flour mill tore aw:iy one 
side of the structure. The photograph 
reproduced herewith shows in a strik- 
ing manner what terrific force often 
accompanies a detonation of this kind. 
When the atmosphere in a mill be- 
comes filled with Hour dust, which is a 
carbohydrate, only a spark is needed to 

UJ. * 17 , 
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make it unite with the oxygen of l be 
ait’. The effect is the same as if the 
dust were gas in this particular cast 
the blast tore away a Earge part of otie 
wall of tiie building, threw the others 
out of plumb, and hurled one of the 
employes of the mill from the third 
floor into the river. 



MOVING PARTS ARE HOUSED 
d PN DICTATING MACHINE 

One of the noticeable changes which 
have been made recently in the con- 
situation of a dictating machine is 
that all moving parts have been boused 
so that the user of the instrument is 
not distracted by its mechanical opera- 
tion, The slow turning of the wax 
cylinder is the only movement now 
perceptible to the eye. A rest, upon 
which the speaking' tube is laid when 
it is not in use, controls Lhe operation 
of the motor. This consists of a lever 
which connects with the switch and 
breaks the current the moment it is 
pressed down. The opposite action 
takes place when the tube is lifted, the 
raising of the lever immediately start- 









Cl 











Sng tbe machine, thus making it possi- 
ble for a person to pick up the tube 
and commence dictating without giv- 
ing fur Liter attention to the instrument, 
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Thr Mi>viTi£ C.irls -si T Thi* UlLUHijig M ±&llitf 4 ]Ut$ 
teen Housed £d That the User is Not 
D>tirAv’te<l by 't ln-ii Ac « on 




Tl:t Mb.ilc Bridge lulled to 3|:an :hc ti ia.^ r aTd JAiv-cr and Jabi ihc Shor,:-; oi 

Ch^dCa tht Urvilcd Si.atei 



PEACE BRIDGE 13 PROPOSED TO SPAN NIAGARA RIVER 



9 Ai Ap b commemorate tine centennial oi 
peace between Great Britain and the 
United States Find mark this period of 
friendship and prosperity with an en- 
during non nr lent, it has beer proposed 
that a bridge be built to span the 
Niagara River, immediately below the 
falls, joining this country and Canada, 
Preliminary plans for spell a structure 
have been drawn by a member oi an 
American committee which has the 



matter in charge, but the outbreak of 
the European war has temporarily in- 
terfered with aiiy attempt which might 
have been made to execute the idea. If 
built as designed, (In- bridge would be 
a white, single-arch, rein forced-con- 
crete structure, and the fifth bridge 
over the river below the falls. Two of 
the bridges now in use arc of steel -arch 
construction, one steel cantilever, and 
the other suspension, 







ELECTRIC CAPSTAN WITH MOTOR INCLOSED 



Embodying the qualities of light- 
ness in tv eight, strength and compact- 
ness, an electrical capstan for use on 
motorboats 



a n r] yachts 
has been iu- 
v cute d 
Which has 



its various parts self-contained. The 
driving mechanism, which as inclosed 
in an oil and water-tight housing, 
consist k uf a motor with reduction 
gears, -i i h travel on an angular 
rim; inside :he shell, built ill. All 
tin: . ■ > i t[ i ii! switches arc placed on 
the capstan, the largest si^c of which 
lias a drawing power of 



about 



s 



mi 



This Electric: Capstan. Which, CijisiTj intis LiiRtntHq atnl S iriitg.tlL, 
Hi:, I ! DclOue Mechanism SeLF-C-ar.taiti«d 



lb. and a 
speed of Sh 3 ft. a min- 
ute. By a brake ar- 
rangement the mechan- 
ism may be quickly dis- 
ci i gaged and an anchor 
dropped. The use of 
light-weight alloys in 
both the foundation 
and site 11 serves to keep 
the weight down to a 00 
lb . It is sui t ed for 
either rope or chain and 
may be turned either 
forward or backward. 
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NEW METHOD OF SHIPPING 



S 7 '* 



EGGS 



A new method of shipping eggs 
which, il is reported, results in a great 
reduction in the 
amount of break- 
age, consists in in- 
stalling spring 
buffers on the in- 
ner sides oi the 
end walls of the 
car, and in load- 
ing the egg cases 
on a rack which 
bears against 
these buffers and 
is supported on 
iron-pipe rollers 
extending across 
the car floor. The 
egg cases move as 
a unit with the 
rack, ami the buf- 
fers absorb prao Thla SlgfSf ,. Sm * tiriei 
ti rally all shocks « iiiumiMtrd w.ntn 

, , - - lKf. S tp i a k t Jr^m thr 

]E 1 the direction of Partorp Snaci Esttcds a 
f 3 n a /•ar’4 nmtirm Retwn+tte 

tae cat s motion. Uppt:c E , Kh . t: Alnrm 
When one test CLocl TKai wirta* iwneu 

1 . the tllimney Smcifc**. 

SJllpfH&nt WH£ UIl- and Record l tlie Time 

loaded, all the cases were found to be 
in perfect condition with the exception 
of one which had evidently crime in 
contact with some projection on the 
side of the car, and even in this case 
there were no broken cgg*v 



set of firing rules for the benefit of 
the fireman, the city's pure air is un- Jj 
soiled, and at the saint time money 
goes into the pockets of the owner of o> 
the stack. ' 



ELECTRIC_SMOKE DETECTOR 
GIVES WARNING 

Almost every city has its smoke in- 
spector perched on the top of some 
skyscraper spying on the tal] stacks 
tliat violate the jaw as to the proper 
behavior of chimneys, This man, at 
best, cannot observe many stacks, 
especially on calm and, misty days, 
But a new electrical smoke inspector 
is on the job even’ minute of every- 
day, Not only is the fireman notified 
when his furnace is wasting money hv 
improper firing, but the supetmtend- 
ent is told as well, By tine ringing 
of electric bells located in convenient 
places, and by the illumination of a 



Rulci 1-nr Slokinu to fcrtirent SFtHVMG Art Provided 
Jcr Fireman 

The smoke-detecting instruments in 
use Itt a number of factories are espe- 
cially interesting in tliat they make use 
of a somewhat new electrical applica- 
tion, known as "ionization" or the elec- 
trification of gases, The smoke mon- 
itor depends for its operation upon 
changes tti the conductivity of the 
gases, due to the variable amount of 
smoke. Tin: machine consists of an 
indicator, transformer, spark gaps, a 
coil denser, bells, aod signs. The sparks 
used in the indicators are essentially 
similar to those used in wireless teleg- 
raphy, The sign reads “Smoking,” 
This is a rut-out-letter metal sigti 
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covered with ground glass. Ordinarily 
the sign is not seen, but whenever 
smoke futile* , or dn*t, exceed a ter tain ^ 
amount an electric light behind the * 
.sign is automatically turned on. An- 
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CUTTING PEARL BUTTONS 

/il 

1 be first step in the process of man- 



FROM MUSSEL SHELLS 
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other arrangement is in connection 
with an ordinary alarm clock, which 
not only rings when the chimney is 
smoking, but by means of special re- 
cording apparatus makes note oF the 
time when the smoking occurred. 



COMBINED LAMP AND MIRROR 
^ ^ 7Vv FOR SHAVING " 

A novel developme nt iff portable 
electric lamps is one designed espe- 
cially For the man who shaves him- 
self. The lamp 
is mounted in a 
metal reflector, 
at the front of 
which is a circu- 
lar mirror, held 
in place by clips 

and of such size 
as to leave a 
space of 1 in. 
around the edge 
between the mir- 
ror and the ro- 
ll ec tor. In shav- 
ing, the use r 
simply faces the 
mirror and the 
light is diffused 
over the face 
t h r o u g h this 
open space. A 
hinged joint per- 
mit^ the ad i ust- 
mcr t of the lamp and mirror in any 
position. With the mirror removed, 
the lamp can be used as a reading 
lamp. 



CThc British Admiralty has made 
arrangements to supply all oi the offi- 
cers and men of the navy with rubber 
swimming collars. These will be 
carried by each individual i hi ring the 
hours he is awake, and will be kept 
inflated and within easy reach during 
sleeping periods. 



ufacturmg pearl buttons consists of 
soaking freshly dug mussel shells in 
large vats of water for a week or more 
in order to soften them for cutting. 
After being removed from these* tank* 
and drained, the shells are sorted ac- 
cording to size by separating machines 
and then distributed to lathes where the 
button “blanks" are cut from them by 
revolving, saw-tooth -edged, cylindrical 
instruments. The blanks of a like 
diameter are sorted mechanically ac- 
cording to their thicknesses and then 
churned in bar re I tike tumblers filled 
with water and pumice stone to smooth 
their edges. They are next placed in a 
grinding machine and passed on a belt 
beneath a carborundum wheel which 
cuts away the back, or rough side, of 
die shell, giving them alia uniform size. 
After they are again washed and put 
through a centrifugal drier, the blanks 
are fed into forming and drilling ma- 
chines, in which they arc cut to the 
shape desired ami the holes drilled in 
them. At this stage, the buttons are 
in their final form, the only work re- 
maining to be done on them being the 
cleaning, polishing, and ultimate sort- 
ing and packing, In Finishing them they 
are placed in tumblers, partly filled with 
a sulpluiric-acid solution, where they 
remain two hours before being trans- 
ferred to a second receptacle, where 
they arc kept for a corresponding 
length of time in a solution of hydro- 
chloric acid. When the operation is 
completed, they are thoroughly washed 
and placed on wire-bottom trays which 
are set in a hot-air drying oven for sev- 
eral minutes. The buffing process con- 
sists merely of placing the buttons hi 
rotary tumblers and allowing them to 
rub against each other for a half hour, 
after which they are run through a 
cylindrical sieve and dusted, and finally 
distributed to sorting tables where they 
art separated by hand, accord in g to 
colors and conditions. -After this they 
am; packed in pasteboard boxes, or 
sewed to cards, as the case may he. 
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During a cotton festival hel d at 
W'aCO, Texas, score* »f bales. «; if Cotton 
were utilized in the construct ion of a 
large arch which lva^ built to span k 
street in front of tbc exhibition 
grounds and serve as the entrance to 
line place. In tbc middle of the me- 
in re appeared the figure of King Cot- 
ton, made entirely of the pnulm'L At 



night it was brilliantly illuminated by 
electric lights. 

Numerous pieces of statuary mod- 
eled from cotton, bulls and seeds, 
wen.: displayed at the exhibit. Many 
of these, which showed consider- 
able ingenuity, served as advertis- 
ing mediums lor different local busi- 
ness houses. 



AEROPLANE GIVEN ODD FORM 

h^rTO OBTAIN SAFETY 

f ® T ^ 

In one of the tjtieerly constructed riv- 
ing machines developed in France in 
the interest of safety in aerial naviga- 
tion, the supporting surface has been 
giver the form of a semicyliu driest 
vault. This is twice as long ns it is 
broad anti is fitter] with semicircular 
stabilizers at either end, which have 



the effect of giving it somewhat the 
appearance of a dirigible. A device 
which is operated simultaneously from 
both sides of the craft permits a re- 
duction of the sustaining surface, ibis 
being accomplished by reefing the cov- 
ering fabric. Suspended from the cen- 
ter is a pyramid-shaped frame which 
carries the body* mounted at the front 
of which is, a 14-cyl., 100-hp. motor of 
the rotary type. Cables arranged at 
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the extremities of the longitudinal 
axis of the craft permit the angle oF 
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incidence to he controlled. The ma- 
chine lias a he i glit of about ft r , a 
length of IS ft., and a breadth of 7*4 ft. 




ALUMINUM REPLACES COPPER 
FOR TRANSMISSION LINES 

Because of its pronounced durability 
and its freedom front corrosion in dis- 



tricts where the air is permeated with 
salt, aluminum wire is becoming quite 
extensively used both in Great Britain 
and on cite Continent in the construc- 
tion of overhead transmission lines. 
Since improved methods of producing 
the metal have been developed, restat- 
ing in materially decreasing its cost, 
its use lias been found more economical 



than that of copper in certain phases of 
the electrical industry. Several hun- 
dred miles of aluminum mains have 
been run in Europe. When used for 
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very small and heavily armored cables, 
however, the saving is not so great as 
it is with those of ordinary size. When 
they hrst commenced to he used, con- 
siderable difficulty was experienced in 
joining cite lines, but although tills 
trouble has not been completely over- 
come, it has been minimized to the 
point that it. is no longer considered a 
serious drawback. When care is taken 
that all moisture is excluded, tlie join- 
ing may he affected with comparative 
ease. Several different mechanical 
clamps have also been developed which 
may bu used for lln^ purpose Satisfac- 
torily. 



SANITARY DRINKING_BAGS 
/J FOR HORSES 

Individual water buckets for horses, 
constructed much the same as sanitary 
drinking cups, have been in trod deed 
at Philadelphia for the purpose of _ 
preventing the spread of glanders and 
similar diseases among stock watered 
at public fountains. The containers, 
which nire made of paper and provided 
with reinforced bottoms so that they 
may be used several times, are ar- 
ranged so that they may be folded and 
carried in a coat pocket by a driver. 
They Eire sold by an anticruelty so- 
ciety for slightly more titan one cent 
each , and are believed to have done 
much toward keeping hundreds of 
horses free from infection. 
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^TREATING SULPHUR-TAINTED 

WATER BY aeration 

A simple but effective aerating; plant, 
is used in treating the w ate r obtained 
from deep wells at a town in southern 
California. The water* as it comes 
from the welts, is so Strongly impreg- 
nated with sulphur that it is a 3 most 
jet-1 1 tack in color ami lias an offensive 
smell aiut taste, The plant consists of 
a shallow trough extending across the 
reservoir and kept uniformly titled by 
the supply pipe leading from, tlie 
pumps. Through small openings 
spaced along the trough, the water 
trickles upon corrugated aprons and 
from the lowest of these into the. reser- 
voir* the Idea being to subject the 
water to the action of the atr for as long 
a period as possible in its travel from 
the trough to the surface of the water 
in the reservoir. This simple process 
is said to have proved entirely success- 
ful in eliminating the sulphur ga* 
and making the water palatable for 
dr inking. 

<[ Kerosene may be used hi winter for 
cooling motor-car engines, eliminating 
tlie danger of the radiator freezing. 






CURTAINS ELIMINATE GLARE 
>F MOTOR-CAR lights 

Tansparent curtains for motor-car 
headlights which break up the blinding 
glare oi powerful lamps tor street use 
and un shade them instantly when they 
are needed for country driving, are 
being introduced. The shade is mount- 
ed on a rtilier which is contained in a 



small cylinder 
that may be at- 
tached above a 
lamp. A corrl 
extends from 
the bottom of it 
to a foot button 
which is ope- 
rated from the 
driver's seat. Ev 

a* 

pressing the 
plunger the cuf- 
tain [ $■ either 
lowered in front 
of the lamp, or 
raised, as is de- 
sired. When 
the light is covered there is practically 
no glare and yet the illumination is 
.strong enough for most ordinary pur- 




poses. 
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OCEAN-GOING LUMBER RAFTS OF THE PACIFIC 






Several limes each year during the 
shipping season, oceau-going log rafts 
as large m .w of the greatest inter- 
continental liners are towed down the 
Pacific toast ii-ofiK the lumber camps of 
Oregon into the harbor* at San Fran- 
cisco and San JXego, This is the way 
certain lumber interests of the North- 
west are solving the problem of trans- 
portation of raw timber, for in contrast 
tea charge amounting to $10 per thou- 
sand board feet, which eras made a few 
years ago for shipment by rail, the cost 
by this medium is reduced to f I, It 
does not only mean lower prices and an 
immense saving to the consumers, but 
it also enables low grades of material, 
which otherwise would represent a 
loss, to be placed on the market profit- 
ably. 

In the last few years, -hi of these 
titanic log barges have been success- 
fully floated to San Diego. In no case, 
so far as is known, has any serious 
trouble been experienced. and in most 
cases not even a log has been lost, 
despite the fact that, the average length 
of these rafts is about *i»\ ft., the 
thickness approximately it' 1 ft., and 
the breadth amidships u.:> ft, Hot ween 
4,000,000 and 5.00(1,000 board feet of 
timber is contained in each one. 

Snell a raft is made bv poling tim- 
bers into a large floating cradle and 
then binding them, securely into a cigar- 
shaped barge by tneans of heavy en- 
circling chains. "\V licit about half of 
the logs have been arranged in this 
framework, the longest and most flex- 
ible ones being placed on the outride 
and all with their butts pointing amid- 
ships so that cither md nt the raft 
tapers dtdiwtIv, a - Vj- in. steel chain is 
laid along the axis. Radiating diag- 
onally from this center chain are placed 
several other chains which arc joined 
with those placed to encircle the 
tapered cm 8s, so that they arc pre- 
vented from slipping, and the wlmlc 
mass Is given it certain rigidity. The 
rest of Lhe raft is then built up with 
the assistance of a Housing derrick 



and ho uml together tightly by 1%-in. 
chains placed al Intervals of about It 
ft. The chairs required in construct- 
ing one of these large rafts weigh more 
than ]00 tuns and cost approximately 
§10.0(10, It is not necessary that the 
interior oi the raft should be filled 
with uniform timber, or even with that 
suited for ordinary logging, and this 
makes it possible to include material 
which would be worthless, practically, 
it shipment by r«d were the only avail- 
able means of transportation. 



WASHINGTON- ATLANTA ROAD 
BE OBJECT LESSON 

* Cinder the supervision of govern- 
ment engineers a continuous series of 
model roads is to be constructed be- 
tween Washington, IX C-, and Atlanta, 
Ga„ one purpose of the propaganda be- 
ing to establish an ‘‘object- Lesson’^ 
highway on a sufficiently large scale to 
attract public :l ( ten L i ■ m and assist in 
the movement for better roads. The 
plan which has been adopted for carry- 
ing' out the venture places the expense 
of maintaining the roads, after their 
construction, upon the respective coun- 
ties throng]; which they pass. All 
teams, labor md materia! arc supplied 
locally and oi, this condition the gov- 
ernment provides engineers to super- 
vise the work, A similar arrangement 
is m:«1e in the improvement of post 
roads in different states. When an 
agreement is entered into, the ^tatc or 
county which is natty to it 1 nears two- 
thirds of the expense. The area of 
various, roads constructed during J 0 I -3- 
under government supervision aggre- 
gated ^tli,53u square yards. 



CALI motor trucks operating in Now 
Jersey must be fitted with mirrors SO 
that their drivers may view the road 
in the rear, The reason for this is that 
the position of the driver of the aver- 
age truck is sucli that lie is unable to 
See behind his vehicle, 
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fan whirled by simple 
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DEVICE 

A whirling Ian that is worked by al- 
ternately pressing together the ends oi 

a double handle 
is a novelty. The 
fan is mounted 
on a Stiff rod 
that passes 
<1 own between 
the handles. The 
handles are 
spaced apart at 
the middle by a 
wire loop, and 
have, attached at 
each end, cords 
that wind 
around the rod. 
When one end 
oi the double 
handle is pressed 
together the 
cord at the end 
w i r fls around 
the rod, while that at the other end un- 
winds, giving the fan a whirling mo- 



tion. 



POCKET MICROSCOPE OF 

OVipL HIGH POWER 

f 1 ■ r I } r,_— 

A pocket microscope having a mag- 
nifying power of 30 diameters and a 
focal length of only 1 in. lias been 
brought out in 
France. The dis- 
tance that tiie 
I igiit travels in 
this instrument 
in passing from 
the objective to 
the eye is 5 in., 
and this distance 
is provided for 
in the compact 
little case by re- 
flecting prisms 
that are arranged on the same principle 
ns the prisms in a modern binocular, 
The holder for the object is mounted 
on sliding liars and may be drawn in- 
side the case by means of a thumb- 
screw, which also serves for focusing 




the instrument. Magnifying powers 
up to i a diameters are obtained in the 
same type and size of instrument by 
making one end slidable, so that the 
distance traveled by the light may be 
increased. This microscope is only 
in. long, 2 in. wide, and % in. thick. 



NOMEXFLOSIVE MOV 3 E_FILM 
?i j ^PRODUCED IN FRANCE 

W hat is stated to be a completely 
satisfactory t non in flammable motion- 
picture film has recently been produced 
by a French company, but on account 
of European conditions it is not avail- 
able in sufficiently large quantities for 
general use in this country at pres- 
ent. Its basic composition is acetate 
of cellulose, which is not explosive, is 
difficult to ignite, and burns only when 
bdd in a flame, 'llic principal constitu- 
ent of ordinary fllitiH is nitrate of cel- 
lulose, which is highly explosive and 
readily bursts into flame when sub- 
jected to high degrees of heat. 

About a year ago a nOncx plosive film 
was introduced in the United Stales 
by the same company that has 3 >ro- 
duced this latest one, but at that time 
there was an objection to the material 
used, the contention being that it 
quietly became brittle and cracked. 

Subsequent improvements with it are 
said to have entirety eliminated this. 
The new film has been in general use 
in Europe for some time. In appear- 
ance the noninflammable film is identi- 
cal with ordinary ones, while for pho- 
tographic purposes there is said to be 
no difference between them. 



TRAP GLLN FOR FUR-BEARING 
#7 rO-^JlNlMALS 

One of tlie"IateTt"aids for the trapper 
is a specially made trap gun which dis- 
charges unerringly at the head of an 
animal as the bait is pulled, but which 
is not dangerous to horses and cattle, 
as it cannot be discharged in any other 
way. The bait is placed on the end oi 
a rod that projects in front of the 
gun muzzle. The gun is mounted on 
h swivel and is controlled by the rod so 
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•Ns’.v Tny Oun TiiaS Discharges UricrT.n.jrjjr at the Head of an Animal as It Backi OfT with the Balt 



that 3t follows the motions of the rod 
from side to si tie or up and down, elihJ 
always points a few inches above the 
bait. In setting, tlie steel stake on 
which the gun is mounted is thrust into 
the ground;, the end oi the rod is baited, 
and the gun is loaded and cocked. The 
gun does tlie rest when ait animal tries 
to back off with the bait, As the gun 
invariably discharges at the head of the 
animal the fur is not injured. 

■ Y } 

AUTOMOBILE. TIRE WITH \ 

£ ^^EEL SHOE , r , '■ ' 

One of the latest developments in 
automobile equipment is a steel-shod 
pneumatic tire that is apparently proof 
against puncturing and skidding. The 
outer casing of this tire consists of ap- 
proximately 100 binged and interlock- 
ing sections of steel plates which ex- 
tend over the tire from one side of the 
wheel rim to the other. Each section 
consists of 13 plates with hinges par- 
allel to the rtin, stf that the casing is 

tY, */, 



perfectly resilient. Steel oi seven dif- 
ferent degrees of hardness is used in 
the manufacture of the casing, the 
tread being of extremely bard steel, 
and the ride walls of softer and tougher 
metal, The weight of tire and casing 
is about double that oi the ordinary 
nonskid tire. 




Ste*! Slide in Flare dv<t Automobile Tire: Jtfiet) 

Section is Composed at 13 tUngtil Side! TlaLes 
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MACHINE SHOWS PRODUCTION 
/X EFFICIENCY OF FACTORY 

^ Ha machine has been devised which 
automatically watches each producing 
will in a manufacturing plant awl to 
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coids its behavior. The apparatus, 
which is electrically controlled, is pro- 
vided with a large drum on which ;t 
ruled chart, divided into hours and min- 
utes, is mounted. This? cylinder is re- 
volved by a weight am! controlled ac- 
curately by clockworks, while the. rec- 
ord is made on the chart by means oC 
styluses actuated by electromagnets, 
from which wires lead to the various 
nmd hues ji n d e r scruti ti y . E Icctric c« .m - 
* si a 
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nections arc made with the^e by espe- 
cially designed switches. Adding de- 
vices are so arranged that all produc- 
tive moments of a machine are foe fled 
minute by minute, 

The recording machine is started ar 
the moment work i-^ supposed to com- 
mence for the day. As each machine 
ill the plant is started up, the tact is in- 
dicated on the chart. If a lathe, fur 
instance, is running idly, a staggered 
mark is drawn by the stylus, in the 
chart column corresponding to its num- 
ber, while, if it is producing, a straight 
mark is made, The instant the lathe 
is s Lopped, the marker moves to an 
idle position and the adding instrument 
stops its operation. When the man in 
control oi the indicating apparatus sees 
that a machine has stopped (.hiring 
work hours, or that it is not producing 
when it should, he ascertains the cause 
and makes a record of it so that the tos^ 
of efficiency, which is ordinarily cov- 
ered by vague reasons, is clearly ex- 
plained in every instance. 



SINKING CONCRETE PILES 

- WITH WATER JETS 

fc 

Fein Curved-concrete piles molded 
ready for use and sunk 1 1 j a hrm hear 
mg with the aid ■ i water jets, issuing 
through holes in the concrete connect- 
ing will'll a. central water tube, is the 
latest method lor building foundations 
rmd bulkheads. \\ itb this method the 
idle is not hammered into plat e, a pro- 
ceeding that is always liable to result 
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in damage to the pile, hut is simply 
churned up and down as- the water jets 
play along the sides ami under the 
point. The jets along tine sides supply 
a water skin so that the pile is easily 
raised and lowered while the jet under 
the point softens the material and per- 
mits the pile to force itself downward 
at each impact. It is claimed that lilts 
method furnishes cl means of sinking 
concrete piles without danger of dam- 
age through practically any kind of 
material except solid rock. 



SOMETHING NOT OFTEN SEEN 
ON THE LAWN 

After dressing up in his "working" 
clothes, a professional contortionist al- 
lowed himself to be photographed in 
the front yard of a friend's house while 
going through some of his peculiar 
acts. One of the snapshots is repro- 
duced herewith, and shows the per- 
former ;as he appeared in the guise of a 




Thia It Nflt * F»oj r but * Contort to n I it 
Psrforrai^a od a Lawn 

gigantic frug, an apparition somewhat 
terrifying to the uninitiated passer-by. 



PERSIAN FAT-TAILE D SHEE P 
Introduced in Utah 

The curious Persian fat-tailed sliccp 
are now being introduced in this coun- 
try, there being several herds, number- 
ing about &,000 in all, on the national 
forest lands of southern Utah. The 
tails of these sheep sometimes grow to 
a weight of 4 It or Si) lb ., and, like the 
hump of the camel, serve as a reserve 

UJol.^JC fc'. 




supply of nourishment when food is 
lacking. The sheep shown in the illus- 
tration does not have the tail dcvel- 



SpMtnun u| Persia ri F*l-Taikii Sheep Now Reared 
ij ;i zl Utah KaiL&h 

oped to such a degree as is common In 
Persia, where it Is often necessary to 
lash a small cart to the tail to keep it 
from dragging on the ground. 



CONVENIENT TOOL GUIDE TOE 
$ GRIN DIN G W HE EL 

For use with a grinding machine, a 
simple toot holder and guiding device, 
which has been int rod need, consists of 
a steel plate that may be moved along 
a rod mounted parallel with the axis 
of a carborundum wheel. An instru- 
ment which it is wished to sharpen is 
secured to ibe guiding plate by means 
of a clamp, while it may S>e tilted to 
any desired angle by the exertion of 
slight pressure. There are no set- 
screws to he adjusted when the device 
is used. 




Trial! Holiltr a.nJ Raiding Device for 
Grinding MithndL-t 
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A LlI E*t*ch Orchid Wkrre ihe Tiers Arc on Natural: Hinges arid are Turned D>wa and Corel ed 
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DISAPPEARING PEACILJCI^EES 
COLORADO ORCHARDS 



OF 



Some of the Colorado fruit growers 
on the eastern slope of the Rocky 
Mountains have adopted an ingenious 
method for protecting their peach or- 
chards during the winter season. The 
plan, which has been found to be a 
meritorious one, consists of bending 
the trees down to the ground, covering 
their brandies with hay or straw and 
then burying them under about two 
indies oi soil, in much the same way as 
l>lackherr_y and raspberry bushes are 
cared for in cold climates. Although 
in the past the peach trees in this sec- 
tion suffered much damage and fre- 
quently were killed outright during the 
winters, by this method oi culture they 



are surviving severe weather without 
difficulty and bearing good yields of 
iruit- 

As soon as (he trees of a new orchard 
begin to grow, they elfc given their pre- 
liminary preparation for the winter 
treatment. On two opposite sides of 
each tree the roots are cut away and 
braces substituted to keep them in an 
upright position during the summer. 
Just as quickly as the leaves fall in the 
autumn, the orchard is flooded with 
water and the earth around the roots 
of the trees thoroughly saturated. The 
dirt on one side of each trunk is then 
removed and the. braces are taken 
down so that the trees fall to the earth, 

their narrow strip 
of roots, however, 
remaining intact 
in the ground, 
since they are pli 
able enough to al- 
low this operation 
without breaking 
Each tree is then 
covered with hay 
and flirt and left 
undisturbed until 
some t i iti e in 
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April, when the layer of soil it; re- 
moved. 1 1 Is usually well auto May be- 
fore all oF the hay is taken away and 
the trees are raised to their normal po- 
sitions by means of block and tackle. 
The ground is tamped about their 
roots, the braces put in place, and in a 
few days a blooming orchard stands 
where there was apparently only a 
waste field during the winter. 



city. It has been found, for instance, 
that when a storm is £t> miles away 



Tip.* In* Lru merit, n U;-t liy in EJ$c.L|ri Csl C-wmpanr, 
U±teci;s Approijt^ing Storms arid Indkatts 
□ iBlancES and Rate* oi Travel 

the belt rings every 15 seconds, and 
when 380 miles, every 15 minUtts, 

MOVED MINIATURE FOSTERS 
>U L AJSED FOR ADVERTISING 



storm indicator is used by 

2^ if ‘^ELECTRIC COMPANY 

An electric-light and power company 
at Washington, D, C., has developed 
a wireless apparatus which automatic- 
ally detects approaching storms and in- 
dicates their movements, so that when 
necessary it is possible to fire extra 
Furnaces and plug in additional gen- 
erators in sufficient time to meet the 
heavy load caused by thousands of 
lights being turned on during daylight 
hours. The Instrument and Its equip- 
ment consists oF an aerial, a coherer, 
relay, bell, and several dry cells. 

When a storm gathers within a 
radius of 300 or 300 miles the elecLrieal 
discharges in the atmosphere charge 
the antenna and pass through the 
coherer and condensers to the ground. 

As the current enters the coherer it 
causes the silver and nicket filings to 1A“ 

cohere, tints reducing the resistance 3* u Mjniatu re posters, such as are repro- 
sufficiently to allow current to pass dutced in the accompanying il lustra- 
from a single dry battery ^nd operate^ tion, are being user] fur advertising 

purposes by 
t Si e N e iv 
York Aqua- 
ri urn . The 
inst tuition 
has some 
two million 
visitors a ti- 
ll u a 1 I y T 

many of whom purchase these stamps 
at a cent each and send them broad- 
cast through the mails, pasted on the 
backs of the envelopes of their letters. 
By this means tiie aquarium is given 
wide publicity entirely without ex- 
pense, since the popular fad for collect- 
ing these tiny posters makes it little 
trouble to dispose of them. 



the relay, which in turn closes a six- 
eel! circuit and taps the hell once. A& 
tiie clapper falls away from the gong 
it strikes the coherer, separating the 
filings and placing it in tea din ess for 
the next discharge. The distance of 
the storm determines how often the 
bell sounds. When it is seven hours 
away the gong will ring oiu:e in 15 
minutes, hut when only a half hour 
away the tapping Is continuous. A 
complete table has been prepared which 
shows the relation between the time 
intervals hi the ringing of the hell and 
the distance of the storm, so that by 
timing the former it is possible to de- 
termine how far away a Storm is and 
at what speed iL is approaching the 
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'FOR SALE'' SIGN MADE OF 

jD ^CONCRETE LETTERS 

To avoid nils figuring the premises 
with the conventional wooden signs, a 
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WRIGHT PATENTS VALID IN 

^3^>*^ ENGLANI> 



The validity of the Wright patents 
covering certain features of ae roplane. 
Construction ' ]L t ib been 





recognized, by the Brit- 
ish government by the 
payment of ,£]i,00i) 
(about ^~3 h 000) to 
cover both past and 
future uses of the pro- 
tected features by the 
government! as the re- 
suit of suit brought On 
account o£ the use of 
these devices in the 
royal air-craft factory. 
This decision is inter- 
esting in view of the 
hard legal figliE in this 
country in which the 
— Wright brothers estab- 
lished their right to 
practically basic pat- 
hos Angeles house owner advertised enta. The principal feature of the 
bis property by making seven letter^ of Wright patents is that of warping the 



Havel Concrete Si pi Used Sy a Lin Atifi/tle& HoMf-t Owntr 
Esf Ad*5rii4iT , i£ (he- Sal t oE Ills Prcperty 



concrete and, spacing them across the 
sloping lawn so that they formed the 
words "For Sale." The letters were 
held in place by wooden pegs driven 
into the sod. The resulting sign at- 
tracted much attention* 



wings for controlling the lateral bal- 
an ce, 



THE BEGINNING OF RAILWAY 
BLOCK SIGNALING 

In December, 1839, or a little more 
I ban 75 years ago, the first block sys- 
tem ever installed on any railway was 
put in service on the Great ’Western 
Bail wav in England, This system con- 
sisted m telegraphing the arrival and 
departure of trains at stations for a 
short distance out of London, with a 
rule prohibiting any train frotn enter- 
ing a section until telegraphic advice 
bad been received that the train ahead 
was out of h, Two years later efforts 
were made to introduce simple instru- 
ments showing whether the different 
sections were clear or blocked. This 
ivas the beginning of the present elab- 
orate and efficient systems of block 
signaling in use on modern railways. 

a_ Gr-ji— 

tfU-f if 



SPIRIT LEVEL DETERMINES 
_ £ A D EGRE&STJF ANGU L ATI ON 

f> Besides being suited for use on hori- 
zontal, transverse, and verLical planes, 

- a mechanics' spirit level has recently 
t MT f\f£X.5Al- v £ A . l Cal 



b c e n 

which 

signed 



invented 
is so d e- 
that it 






will also deter- 
mine any gra- 



dient, The grade- 
fun! tug device 
consists of two 
pairs of grad- 
uated, concentric 
rings, one re- 
volving within the other. Attached to 
the inside rims of the inner pair is a 



Th« Spin 
Paine, tilt- Wujtk oJ lli-e Ordi- 
nary Too], Sliowi the Decree- 
f-E AfiiiUaiiati el *n Oijjte* 
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cylinder which contains the spirit 
glass. By turning these rings in either 
direction until the vial is in a horizon 
tal plane, the degree of angulation of 
Aii Object and also the gradient in frac- 
tions of an inch to the foot are indi- 
cated. Over each glass is a 3-cp, elec- 
tric light which enables a workman to 
read the instrument readily when us 
iii g it in (lark comers, 






SAND BOXES AS BASES FQR 
LECTRIC-LIGHT POLES 



preparing decorations for the 
streets of New York on the occasion 



of a public cele- 
bration., a plan 
for erecting tem- 
porary cicctric- 
light (H/ite* was 
devised which 
made it unneces- 
sary to excavate 
through the side 
walks or pavc- 
m e ii t s. Pyra- 
m j d - s li a p e ct 
boxes, slightly 
more than four 
feet in height, 
were filled with 
sand and used as bases for metal poles 
between which strings of lights were 
suspended. The boxes were approxi- 
mately 34 in. square at the base, while 
the posts were securely held in con- 
crete so that they were prevented from 
working out of plumb. Poles of this 
bind can also be used on temporary 
street planking during the course of 
subway construction. 




PARCEL-POST RATES SHOWN 
-BY COMPUTING DEVICE 

A parcel-post rate-computing device 
which bv a simple manipulation shows 
accurately the charge exacted for send 
mg a package of specific weight into a 
certain zone, has beer invented by a 
railway-mail clerk. It consists of' an 
octagonal case, having two holes in 
each plane, through which the pound 

’i-A "l-i.-i r-J 
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and rate figures may he read, This 
case houses a cylinder on which a rate 
sheet is mounted, The openings are 




A SintpL-* PtVIL-E 
Whiell Ctfirtputri 
(•■■Arttl-IVit Rain 

0 uickly 



offset so that they appear over different 
columns On the roll [;bart. By turning 
the cylinder until the number corre- 
sponding to the weight of the package 
. tcN be sent appears in the left-hand 
opening in the zone desired, the correct 
rate is registered. The instrument is 
made of nickeled brass and serves as a 
paper weight on a desk. 



COMBINATION XQOt TOR 




vS .1 f CLEA REN G_L AHD 

A handy combination tool has been 
brought out for the convenience of 
workmen engaged 
in clearing land of 
brush and timber. 

One side of this 
tool is so shaped 
that it can be used 
as a hook or a 
brush scythe, while 
the other ^ide has 
the form of an ax 
w i t h a e n r v e d 

Made. 



*T A n i: t w o r k of 
concrete toll roads 
throughout Texas, 
exclusively for mo- 
tor ears, is planned. 

A fee of one cent el 
milc K or $50 a vear 
for general privileges, is to be charged 
for their use. 
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ODD TOWN OF ONE STREET AUTOMATIC TRAFFIC SIGNAL ' 

^■FOR SWINGING BRIDGES 



IN NORTH CAROLINA 



The town of Marshall, N, C-, is ap- 
proximately ore mile in length ami one 
block i ci width,, lying hemmed in 
between the French Broad t^iver on 
one side and a range of mountains on 
the other, In all of North America 
there is probably not a more curiously 
laid out town than this one, which has 
a single street extending through it. 
Along either side of thin thoroughfare 
is a row uf business buildings and 
dwellings, constituting the city in its 
entirety. Contrary to what might be 
expected, the place is not a sleepy little 
village, but a thriving town of several 
hundred inhabitants. The available 
ground space for building purposes is 
small, and for the most part, when 
there is to be a new residence con- 
structed, it either replaces an old one 
or is erected 50 it. farther along the 
single street from the center of town 
than the last one. To protect the place 
against the contingency of destruction 
by an avalanche or injury from rolling 
stones, many of the large boulders on 
the mountain sides have been chained 
and braced- 



0' 



Signaling devices which operate au- 
tomatically and warn traffic of" danger 



LINEN AEROPLANE WINGS 
better THAN SILK 

Various kinds of material, met tiding 
linen, silk, cotton, celluloid films, and 
aluminum foil, have been tried for 
covering the wings of aeroplanes, but 
none has proved so satisfactory so far 
as linen covered with several coats of 
a solution of casein. This coating in- 
creases the strength of the linen about 
five per cent, makes it more enduring 
under varying weather conditions, and 
causes it to stretch to an absolutely 
smooth surface, a feature that is or the 
utmost advantage in fast liights. Silk, 
which would seem to make an ideal 
covering on account of its lightness and 
strength, has been found unsatisfac- 
tory, as it does not with stand exposure 
to sun and rain, and docs not lend itself 
readily to the application of coating 

com pounds. 

j . 
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Eiuctric Pla i: r i k £ Device 
WlLkb OprNMtt 
Ay-, jii:.;il:li 1 Iv 

both during tbe 
daytime and at 
night, have been 
installed at 
cither end of the 
Rush Street 
bridge at Cl l [ ca- 
ge. The appara- 
tus consists of a- 
metallic disk, in 
which there are 
two electrically 
illuminated red 
len &es,and is sus- 
pended from an 
iron post above 
the approaches. 
As the bridge is 
opened to allow 
boats to pass, 
tbc signal diiiks 
^ are illuminated 
and swung haw and forth, while a loud 
electric gong is also sounded. Each of 
these functions is performed independ- 
ently, so that the disablement of one 
part of the apparatus does not Inter- 
fere with the operation of the others. 
Two electric lamps are provided within 
the disk and so arranged that should 
one of them be burned out, the other 
would be cut in by an automatic relay. 
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NEW ELECTRIC HEATER FOR 
TREATMENT OF EYE 

A t jew electrical dtviteTor the ap- 
of heat in the treatment of 
the eye has been 
brought out in 
German y. It 
consists oi an 
electric heating 
dement inclosed 

in an aluminum 

ease which is 
curved to fit over 
the eye and is 
hold in place by 
elastic bands 
passed around 
the head. The 
device is easily 
kept dean and is 
durable. 



DISTRIBUTION SYSTEM OF A 
^ BUSY TELEGRAPH OFFICE 




"/in 




77 



"lie use of co- 
in nut water in- 
stead of acetic 
acid as a coagu- 
lant for die latex or sap of 
the rubber tree is believed 
possible in view of a recent discovery 
which has been made in Ceylon, Ex- 
periments indicate that the new meth- 
od will produce better rubber than is 
possible by the present method. 

■e v r xT'i 



order lu KIVU EL Jew minutes in the 
handling of each message, an elaborate 
and thoroughly modem system of 
conveyors has been installed in a new 
telegraph office at Omaha, Neb., where 
a great many operators are employed 
and the business is unusually heavy. 
Running above the center oi each of 
the long tables at which the operators 
work is a conveyor belt operated by 
small electric motors. These belts are 
placed high enough to be out of the 
way, but are within, convenient reach 
of the operators. As each message is 
received and typewritten it is tossed 
on this belt and is carried to a chute 
through which it drops to a no thcr belt, 
known as the floor belt. The messages 
are then carried by the floor belt to the 
distributing room and dumped on the 
distributing table. Here they arc 
placed in overhead pneumatic con- 
veyors similar to those used in depart- 
ment stores and distributed to the clip 
ferent divisions, where the filial work 
of distribution is done by girls on 
roller skates. 



CTMucb of the oak wood now used on 
the Pacific coast is imported from east- 
ern Asia. 
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INCREASING SILK OUTPUT BY 



| & o NEW CULTURE METHOD 

^ ^According to what are considered 
authentic reports, a Japanese silk pro- 
ducer has lately made public a new 
process of raising silkworms which 
shortens their life cycle and thereby 
allows them to be cultured approxi- 
mately ten times a year instead of 
□illy once or twice. It is claimed that 
the silk made by worms thus raised 
is not Orly of a greater quantity, but 
also of a tin o 3- texLure than is procured 
by other means. The met] tod consists 
simply in immersing the egg cards in 
hydrochloric acid for five or ten hours. 
Within a ample of weeks after this 
Operation has, been performed the eggs 
are perfectly hatched, and the resulting 
worms both stronger and larger than 
those hatched otherwise. The cocoons 
of worms bred in this manner usually 
contain 1,800 ft, of silk fiber, while 
those of ordinary worms rarely meas- 
ure more than TOO feefe 

,5 , * v -"' j 

' SUBMARINE-RESCUE DEVICE 

^ “OP 'NOVEL TYPE 

1 One of the recently invented sub- 
marine -rescue devices is designed to 
furnish the imprisoned crew a supply 
of air and also extent] a lire to the sur- 
face of the water for facilitating the 



raising 0 f the 
disabled craft. 
A ti important 
part of the ap- 
paratus consists 
of a collapsible 
box containing 
an air bag, which 
when inflated 
rises to the sur- 
f a c c, carrying 

with it a Swivel- 
jointed pipe 
within which Is 
a hose. The air 
for this lifting 
chamber is taken 
from the sub- 
marine, b u t as 
soon as it reaches 
the 



This Device Farcin It ■- 
Air to toe Cie-w <>T # 
Sunken SuStr.a x lew 

iiuii Olr^ns- Rchc ililr 
□ Means ol Lite ins 
Uii; Craft 
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pumps in the submerged boat may toe 
set at work sucking in oxvgen. A cord 



SAVE WARSHIP BY BLASTING 
^ ROCK FROM BENEATH IT 

^ ''Alter nine months of continual work. 



which is tied to a cable attached to 
one end oi the craft is fastened tn the 
box. By pulling this up the rescuers 
are able to obtain a heavy line with 
which the submarine may toe raised. 
Wires carried by the box establish tele- 
phonic communication between those 
under the water and the rescuers. 



NEW HAMMOCK HAS NOVEL 

features 

A hammock that seems to toe the last 
word in comfort has just made its ap- 
pearance on the market. It is equipped 
with the usual pillow' and has also a 
second pillow that serves as a seat and 
prevents the continual slipping down 
that often proves annoying in using an 
ordinary hammock. The foot end is 
made in three longitudinal sections,, and 
through the openings between these 



ground without tile necessity for twist- 
ing the hotly to one side. The sections 
arc provided with spreaders so that 
they are always in position for sup- 
porting the feet if desired. 



the “Tapperhcten," one of the largest 
vessels oi the Swedish navy, which was 
grounded near Stockholm and was at 
first believed to be a complete loss, has 
been refloated and again placed in com- 
mission, It was found impossible to 
raise the ship and this left but one 
method by which it could be saved: 
that of blasting away the rock from be- 
neath it. The drilling and the planting 
of tiie explosives were done by divers, 
and in six months* time 3,000 tarns oi 
stone was removed, allowing the vessel 
to slide into the water. 

0 ^ 

TRADE ROUTES THROUGH THE 

igjft hx PANAMA CANAL 

Nearly ODO.flOO toils of cargo were 
carried through the Panama Canal 
during the first two 
months that it was in 
operation, from Aug. 
15 to Oct. Jo, 1914. 
This traffic foi lowed 
fairly well- defined 
trade routes and may 
be divided into four 
groups. The heaviest 
traffic was between the 
Atlantic and Pacific 
coasts of the United 
States, and this trade 
was restricted to ves- 
sels of American regis- 
try. A route between 
the eastern coaftt of the 
United States and the 
west coast of South 
America was second in 
importance, and sit ip- 
men ts of grain from 
the Pacific ports of the 
United States and 
south western Canada 
to Europe were third. The fourth 
route in importance was that from the 
Atlantic seaboard of the United States 
to China and Japan, over which were 
carried mainly shipments of petroleum 
and petroleum products. 
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omc. Sv,-prt Home" Jjfiit 



HOUSE WITH MOTTO INLAID FORCIBLY FEED BIG SNAKE 
ROOF s?C3 WITH FOOD GUN 




After being imported from India, the 
largest snake caged in the Lincoln 
Park 7-o o, at Chicago, steadfastly re- 
fused to take nourishment and was 
believed to be gradually starving; to 
death. In the several months of his 
captivity his weight decreased from 30t> 
to 21 o lb. Numerous methods for rous- 
ing him were tried without success* 
until a food gun was purchased and 



Instead of hanging “Home, Sweet 
Home” mottoes in the parlor, as was 
once the custom, a Pennsylvania build- 
er lias expressed the same idea in such 
a conspicuous way that no One passing 
the house can fail to see it. Running 
lengthwise of the roof is the word 
"Home," worked out in enormous let- 
ters by means of slates of different, 
coIotk. 
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the reptile fed forcibly. The instm- 
ment is provided with a large cylinder 
and a plunger actuated by a crank. 
The snake was taken from bis cage, 
given a hot bath, during which his 
summer coat was removed, and then 
placed on a board, 50 it. in length, 
^at the end of which the food gun with 
its cylinder, loaded with 2d lb, of 
chopped pork and beef mixed with 
fresh p ig r s blond, was mounted. The 
N‘ strength of 20 men was required to 



carry out tins operation, A board 
through which a circular hole was 
drilled was then inserted between the 
reptile’s jaws, and a tube extending 
from the nozzle of the food machine 
passed through this into his throat. 
Tiie crank was turned, and the meat 
forced into the snake. Before the oper- 
ation was finished 50 lb. of the mix- 
ture was disposed of in this manner, 
and the snake was then returned to 
his cage. 
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RESTAURANT SIGN APPEALS CAUSE OF DUST EXPLOSIONS 
?c'.'^_,TO AERIAL TOURISTS ^/STUDIED BY GOVERNMENT 

The proprietor of a restaurant at On account of the number of fatali- 
Burlington, N, J,, who caters particu- ties and the great amount of damage 
larly to the tntde of motor tourists, has resulting from grain-dust ex plosi ons 

during the last several 
years, the government 
is now conducting an 
investigation into the 
explosibility of car- 
bonaceous ' dusts for 
the purpose of discov- 
ering, if possible, some 
means of safeguarding 
mills and similar indus- 
trial plants from this 
danger. During the 
last twelvemonth 1C 
different disasters, 
which have occurred in 
recent years, killing at 
least SO and injuring 
123- men, have been 
studied. Considerable 
difficulty has been en- 
countered, however, in 
obtaining adequate in- 
formation concerning 
explosions fit the time of their occur- 
rence, and fur tins reason it has been 
urged that all cases, irrespective of the 
amount of damage done, be reported 
immediately to the Bureau of Chemis- 
try of the Department of Agriculture. 



L : r.Li&u.i L Sign Ere&(e<l hy z burSingioji, K. J„ Resiiurnn.: Kttpti Whith 
iia.i Attracted Sufficient Local Disc u-s-i on to Serve as 
a SPr^&iabLe AcKesiisinj; Medium 



recently erected a somewhat novel sign 
ostensibly for the purpose oF attracting 
possible patrons passing the town in 
air craft. The board which informs air- 
men that a welcome is waiting them at. 
the emporium is inverted and placet! 
Immediately over one directed to auto- 
mobilists. Because the letters of the 



aero sign appear upside down, consid- 
erable attention lias been attracted, ar- 
guments stimulated, jokes passed, and 
the restaurant advertised. 



t Records of the Forest Service show 
that cinder h from a forest fire in 
northern Washington were carried by 
the wind for a distance of 20 miles. 
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FOOTBALL GAME SIGNALED BY "HUMAN SEMAPHORE' 



Every move in a football game at 
the Harvard Stadium is signaled in- 
stantly to the man in charge of the 
score board E*y means of a e l elaborate 
system of signals made by a man in red 
sweater and! white hat who for years 
has been known to the thousands who 



witness the games as the "human sem- 
aphore,” These signals are made 
principally with the hands and feet, 
but many of them require particular 
postures of the body as well. The sys- 
tem of signaling came into use about 
ISOS., when mass playing was abol- 
ished, and when keener strategy and 
tactics made the game more difficult 



to play, and to record intelligibly. 
This system has since beets developed 
from its original simple form to a code 
that conveys ev-ery detail about a play 
as completely and accurately- as if the 
information had been sent by tele- 
phone. In addition to signals repre- 



senting numbers and the letters of the 
alphabet, there are single signals that 
represent the usual features of ; i foot- 
ball game, such as "touchdown 11 ami 
“right half back passing to lest end. 33 It 
is estimated that at each game the man 
who does the signaling travels about 
10 miles as he follows the game from 
one end of the field to the other,. 
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A CONVENIENT ELECTRICAL 
££ WASHING MACHINE 

A new elec trio I w ash mg^m-a ch its e is 
particularly designed for apartments 
and houses where laundry space is 



Tli n Washing M achlne C'n nr-i ■ nr.r-E Tkr« D: it :n : t ’Jiiln, 
a Motor. Wa^hiltiJ CytimJef, » is.it WOii^r, WIiilIl 
ait- EaLilji A.?tat:h<d ia Any Stationary Tub 

scarce, since it can he attached to any 
sta ti on a ry wit sh tub. This m acts it i e con - 
a! fits o i three distinct units, a motor, 
washing cylinder, and wringer. The 
motor takes its current from any clec- 
tric-light socket, is light enough to be 
carried about the house easily, and can 
he used for other purposes than wash- 
ing, such as running a sewing machine. 






LIST OF PRIME NUMBERS 
COMPILED IN TABLE 

The Carnegie Institution of Wu sit- 
in gton has published a remarkable book 
which contains a complete , list of all 
the numbers front 1 to lQ h OOG,?i£l which 
are divisible only by themselves and 
one. The compilation oF these prime 
numbers, which was the work oi years. 



constitutes a valuable contribution to 
science, for it has been done with the 
utmost accuracy. Often it is important 




J 




to know whether a given number is 
prime, as in the case of developing 
theorems relating to prime numbers, 
and i> it be of a large denomination it 
is often a laborious thing to determine, 
The table that has been prepared an- 
swers such ei question almost instantly, 
while a glance will show exactly how 
many prime numbers exist between 
any two given quantities. 



MONUMENT-TO PIONEER IN 
PHYSICAL CULTURE 

£J 1 

A novel memorial storm has been 
erected in Cincinnati to the memory 
of Friedrich Ludwig Jahn, affection- 
ately known tss “Father Jahn/* because 
of his activity in founding the first 
Turnvercin. He was the originator 
of playgrounds and gymnastic fields in 
Germany. This monument is ]0 ft. 
high, T ft. wide, and 5 ft. thick, and 
weighs about 30,00b lb. Tk body oF 
the monument consists oE a block of 
rough-hewn stone on which is a liie- 
size bust of “Father Jahn,” carved in 
the finest Italian marl.de, and a knotty 
and storm-beaten German oak. 




ManHanflillt to the Feu rider dE Tnrnvereins 
Recently Erected in CinCihrwti 

yjAjf, /tvP'ViA-cl _ 
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Thi* ?S.G0C,flO4 ltj.il raid Eiidac over iht Snake SJvee in TVisliIntte-n w«e Built (e Cut Oti IZ MEIch 

A Oial-anc-T btt>Vttri Spokane anil ForLlanri 



RAILROAD BRIDGE OVER THE 
ffot) I SNAKE RIVER 

One of the most important railroad 
structures in the West is a bridge just 
completed Over the Snake River in 
Washington, which cut!? off ^2 miles of 
the distance between Spokane and 
Portland, and cost about -$2,000,000. 
The bridge stretches from bluff to bluff 
and is 4,00(1 ft, in length. The ap- 
proaches are steel trestles, while the 
river portion consists of steel -truss 
spans carried on steel towers* each of 
which is supported on four concrete 
piers; I ’he track is S85 ft. above the 
water, and the concrete piers extend 
down to bedrock from is to SO ft. below 
the water. 

FARM TRACTOR COSTS LESS 
g.% & £, . THAN TEAM OF HORSES 

Large farm tractors have been in use 
for years on the large farms and 
ranches of the West, where they long 
ago demonstrated their worth and 
economy. The initial cost and expense 
of operation of these machines, how- 
ever* makes them anything but cco- 
n ■Own cal for the smaller farms of the 

oMv. 



East and Middle \\ est. This condi- 
tion is being met by the development of 
light tractors that cost less than a good 
team of horses, are operated at less cost 
than providing feed for a team, and are 
powerful enough to do plowing and 
other kinds of farm work. A new ma- 
chine of this class which is exceed- 
ingly simple in construction in shown 
in the ill u stratum. 




Farm Tractor Th»( c«.n lir EeeflWniSJlly Ud*i| 
with a Single Flaw 
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jij PASSING OF THE LONGHORN 
CATTLE- OF SOUTHWEST 

1 1 is only a few decades ago that, tlic 
longhorn cattle oF l he South west ran 
■ \ rampant over the un fenced ranges in 

f herds of thousands, yet today they are 

^ ^ practically extinct, The gracing lands 

. of the plains for the greater part have 
", . ^ been cut into farms, and tattle ranches 

T* -h 
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Horn* af Some oF the Wild Cattle Once Granins in 
Jlerd^ ef Thousand^ on ihe pf thit S4U!.tav*^f^ 



as they once were are rare. I: is partly 
because the longhorn takes up too 
mtuds room rind is ;'l dangerous creature 
in close coil fine men t that it ha* been 
supplanted by other breeds. For this 
reason good specimens of the horns of 
these rapidly disappearing wild cattle 
are valuable. The accompanying photo- 
graph shows sev^a^ pairs, the longest 
of which measure slight Feet and some 
inches from tip to tip. They were 
taken from one of the finest collections 
in Texas. 



INSTALLING THE EQUIPMENT 
THE BRITANNIC 3 ■ 

One of Llie tliret biggest ships in the 
world is the “Britannic,” now hearing 
completion at Belfast, Ireland. Orig- 
inally planned for the transatlantic 
passenger service, the exigencies of the 
war may cause k to be diverted to 
military purposes. Much ol the equip- 
ment for tb[> vessel has already been 
made and installed, and an idea of the 
immensity of some of the parts is given 
in the accompanying i l Lustrations. 
Power for driving the “Britannic” 
across the Atlantic at the estimated 
speed of ii knots, or 31] V-- miles an hour, 
is to he supplied by 3 b boilers., each hi 
iL. 5 in. in diameter, 31 f f , ID in, long, 
and weigh m g Ido tons. Connected with 
Lliese will be four funnels of elliptical 
cross section, the two diameters uf each 
funnel being £4 ft. ii in. and IU ft. 10 in. 
flic tops of these funnels will stand I.T-D 
ft. above ibe furnace grates. Jn the 
two condensers there art 1!),S10 till jus, 
which, if placed end to end, would reach 
fill mihs, 1'hc vessel will E>e driven l>y 
three propellers, of which two are to 
tie operated by reciprocating engines, 
and one, tiic center propeller, by a Par- 
son's turbine, capable of developing 
about IDjOOD lip, when running at Ida 
revolutions a minute. This turbine 
operates on the steam exhausted front 
the reciprocal ing engines, receiving 

the steam, at 31 Slj, absolute pressure, 
and exhausting it at Id lb. The rotor 
alone, which is 1(i ft, 11 in. in diameter 
and Hi ft. S in. long between the EirsL 
and last rings of b lades, weighs 140 
tons, while the entire turbine weighs 
ISO U 111 *. The blades range from IS in. 
to 301,4 in. in length. The center pro- 
peller has four blades, and consists of 
one solid piece of manganese bronze. 
It weighs 33 tons and tins a diameter 
of 1G^y4 ft. The blades in the turbine 
number fvhDUb and if placed end to 
end they would reach 1314 miles. 



FA 11 automatic sewage-pumping sta- 
tion, having a daily capacity of liil,- 
DOO .OOP gah, and said to he die largest 
in the world, being built at Boston* 
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H:>j(iii!iL' One of the 
Four FLnjnilii on 
Beard thie 
“fifiunii.ie''; These 
Funnels are Elliptic^] 
in Lros.K Seel ion and 
rj£ lintnririour: SU** 
tke Two Pi nm ccejs 
of Ed L.'i J? inter] 

Heine S4 Feet 
■H J ucliis ,iaj If* Feet 
Il> In* h 5r . When 
JnsliLle-d, [lit '[ :i 1:1 
will Stand ISC heel 
4bovt the Furnace 
Graii-K, About £0 
Uptake BriiicJifi 
Cernneci. Kieli Funnel 
with the Piimateij 



Tllti C inter Fr0p1?S<T t Driven ljy the 
Firicna Turbine, Is One Solid Pic^n i:-f 
Wnit^Hncie Bronzi- Wrishirt^ 2? Tn-ns 
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PLUtins the Lillies in the Parsons Turbine: The Blades in. This Turin ntf 
5S.0M in Humber, wa.iM Head, 1SP£ Mips EE Placed End ta find 
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STONE TREE POEMS BRIDGE 

$2 Oi fif OVER WIDE RAVINE 

Spanning a wide ravine near Flag- 
staff, Ariz., is a natural bridge which 
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DRESS FABRICS 
WOODEN THREAD 
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This Petrified Tite, Which Is Mtur Than. lQf Frit in Lthgth, 
Bjians a EiiVin* *nil F-yfffla ^ Natural Brld^a 

constitutes such an unusual curiosity 
that the government has undertaken 
tn protect it against possible injury. 

It is in reality a petrified tree* approxi- 
mately SVij it. in diameter and it r 
in length, which apparently rests where 
it originally fell after being blown 
down during a heavy storm. In order 
that it may not be destroyed, strong 
concrete piers have been constructed 
to support it. 



WEAVING 

from 

Commercial chemists in Great Brit- 
ain have recently devised a simple 
process for manufactur- 
ing dress goods irons 
wood. In appearance 
the cloth bears quite a 
close resemblance to 
silk. The fabric is made 
by cutting wood into 
thin sheets and treating 
it chemically so that it is 
converted into a thick 
fluid. This is pass c d 
through a series of heat- 
ed pipes so that the 
moisture is evaporated 
rapidly and the product 
changed into a solid 
which passes through a 
fine-mesh screen in the 
form of thread. These hair like strings 
are then given a chemical hath, thor- 
oughly dried and woven into fabrics. 
The resulting cloth has a silky gloss 
and is produced very inexpensively. 






THE "DEMO LOGOS/* FIRST 
ffra^TEAM WAR VESSEL 

In comparison with the dread naughts 
of the present day, the *' lUemolngo-s/* 
the first ji team w ar vessel ever built, 
furnishes some interesting contrasts. 
This ship wan 167 ft, long. It made its 
first speed trial on July 4 r 18-14, and 
developed a speed of a liLlSe more than 
six miles an hour, which was thought 
to be very good at that time. The 
"Demoiogos” never engaged in battle. 
On June 4, l£i2b, the' ship was de- 
stroyed in the New York navy yard 
by an explosion of its boilers, which 
killed SO persons. Some of the naval 
launches of the present time have a 
greater horsepower than that of the 

"Demologos,” 

(rtWrVlL $- 



REQUIRED HEAT MAINTAINED 
pyi 7 vJBY NEW CANNER 

For complete success in canning, the 
fruit or vegetables should be sub- 
jected to a temperature considerably 

higher than the 

boiling point of 
water* but it is 
impossible to ob- 
tain a higher 
temperat ure 
than tltis when 
t h e filled cans 
arc boded in an 
□pen vessel* as 
the excess heat 
passes off i n 
steam as fast as 
it is produced. 

A canning vessel 

now being introduced i$ designed to 
overcome this obstacle and to furnish 
a means for obtaining any temperature 
required for canning and to maintain 
that temperature as long as may be 

UJjut' 
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necessary. This tanner is in effect a 
steam chest, being provided with el 
close-fitting cover am! water sea! that 
confines the steam. Oti the cover is :i 
thermometer which shows aL a glance 
just what the temperature is inside the 
vessel. The sljte lor ordinary house- 
hold use holds 17 three-pound cans or 
It one-quart glass jars. 

CO ST OF RAfBTNG HORS ES_ AND 
AMERICA'S SUPPLY 

In spite of the constantly growing 
use of motor vehicles and mechanical 
devices on the Farm and in the city, the 
United States today possesses nearly 
one- fourth of the horses of the world. 
At the beginning of the Civil War 
there were approximately 5, QQO, 000 

hors-es scattered through the various 
states, while during that conflict, it is 
estimated, more than £3i3,OdO were 
killed annually. The number of horses 
now in this country approximates 23*- 
000,000, The government maintains 
three breeding stations which have 
been in existence for some time, and 
while it has attempted to develop 
animals suitable for military purposes, 
it has been unable to bring them to an 
age of three years fur a cost less titan 
approximately $1,000 each, it is 
claimed. At the same time $150 is the 
amount which it offers in the open mar- 
ket for horses* a price which raisers as- 
sert the government's experiments 
show to be less than the actual cost of 
breeding and raising good stock 



WAR VEILS THE LATEST 
PARISIAN FASHION 

French women have found a new 
way of expressing their patriotism by 
wearing veils in which war emblems 
are wove]!, These war veils- are 
grotesque In appearance and scarcely 
add to the beauty of the wearers, but 
they have nevertheless become a pop- 
ular style, especially in Paris. One 
type of veil has a black cannon woven 
in the mesh just where it rests on the 
eheek, Another popular veil has a 




VeLI^Laite These, C^rjy mg Emblem* at Whr, fre Wotii 
fry Ffenctl W u-me n. if? Expresd inj? Their Pitrio: ism 



"beauty spot'" woven to tbc shape of 
the Red Cross, but done in white on 
a black background. 



^^BASE FOR ADJUSTING JACK 
ye ON SLO PI NG GROUND 

A simple device intended for the con- 
venience of motorists is a base to be 
used with a lifting jack, with which the 
jack can be placed in a vertical position 
on £i sloping road or can be used in 
sand or mud. This base gives a much 
greater bearing than the base of the 
jack and is wedge-shaped so that it can 
he swung on a slope to give the jack a 
level footing. 
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PRIVATE WIRELESS STATION 




OR GREAT POWER "" 



A wireless telephone set, to be operated 
in connection with the station, is now 
under construction. 




What is probably the largest private 
wireless station lias just been installed 
in the city halt at Minneapolis, Minn,, 
by a nom-othtnerenil orgadi nation of 
wireless experts and amateurs, known 
as Lite Minneapolis Wireless Assoeia- 
tion. The instruments in tit is station 
have been arranged with particular 
reference to experimental work, which 
will include tesi> and comparisons of 
new apparatus, studies of stray elec- 
trical disturbances, and tEie develop- 
ment of new apparatus. The aerial, 
which consists of 11 wires stretching 
between the two towers of the build- 
ings is 400 ft. above the ground at the 
upper end. This station has a receiv- 
ing range 
sending 

used. Although a 
cense permits the 
operated with any 
wave and with any 
power, every 
precaution will 



by the power 
special 1 i 
station to be 
length of 



of 4,000 miles and a 
range limited only 



AUTOMATIC PIG-CASTING 
6 fay ^MACHINE 

A horizontal pig-casting machine 
that is capable of turning out from 30 
to 30 tons of small-sized pigs an hour 
is being successfully used in Germany. 
Tins machine is in effect two turntable 
machines that work in conjunction and 
are served by one ladfe and pouring 
trough, with iS-t horizontal molds, ar- 
ranged radially between two concentric 
rings in each table. The ladle is placed 
nn pivoted bearings between the two 
machines and adjacent to the blast fur- 
nace for filling, while tEie pouring 
troughs arc arranged to Swing auto- 
matical 1v from one machine to the 
other. The tables rotate alternately a 
distance equal to tEie distance between 
two molds, so that while one table is 
stationary and a mold is being poured 
the other table moves ahead the re- 
quired distance and stops. In this way 
there is always an empty mold under 
the spend when it ls swung from one 
table lit the other. After each poured 
mold has moved forward about 31 O', a 
distance that gives it time to cool, it is 
automatically lilted and Lhe pig drops 
into a railroad car, the tables being 



be taken nut 
to interfere 
with other 
stations. 
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In Thin FIs'- CatUo® MflUiirif llie Two Turntables Carrying the Id elds W ark in Conjunrtian -and, 
are Served Alttmattly by On* Ladle and FQYeri-ng tocDe!! i the Math=ne Sb Cipable 
' iiL Casting (rain mi id 3D Tqdj of iWri.il ar. Hour 



placed high enough to permit a car to 
b e run u n r 1 er t hem . Th c enti re m achiiie 
is driven by an electric motor of 10 lip. 
It is adapted ni)t only for casting pig 
iron but for casting copper, zinc* lead, 
find other metals. 



NEW DISH WAS HER WORKS 

fry -sf ii ^AUTO MAT I C ALLY 

In a new dish 1 washer the dishes arc 
cl earn'd by the impact of water thrown 
upward among the dishes by a rapidly 
revolving Jl dasher/’ The outer case of 
the machine has a funnel-shaped bot- 
tom and in this the dasher revolves 
without any danger of striking the 
lower tray on which the dishes are 
placed. Two wire trays, placed One 
above (Liu other and supported inde- 
pendently of each other, are used, the 
tower tray being u$ec,l for dishes and 
plates, and the upper for cups s saucers, 
and other small articles. In the middle 
of the lower tray is a compartment in 
which knives, forks, and spoons arc 
stood on end. The trays are so made 
that dishes of various shapes and sines 
are held securely on edge. The ma- 
chine is made for operation either by 
electric power or by hand. In the 



electric machine the dasher make* HI ft 
revolutions a minute, and in the hand 
operated machine it makes three revo- 
lutions for each movement of the 
handle, in using, all that is necessary 
is to fill and place the trays in the 
mad line j put in water and soap and 
start the dasher going. 




Section t( U-ev*' DiyhvFasticT, Sno-win;; Hcip tn» D iih.es 
ire Arranged lo Tray it above die Dauber 
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TO GROW TIES FOR THE 
*4& lUVLLWAX? of AFRICA 

A J Tte plantation,” planted about 
five years ago in Cape Colony, lor 
supplying the railways of South 
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DISCOVER HEW METAL ALLOY 
WITH VALUABLE PROPERTY 

Having a coefficient of expansion 
amounting to only .QOQGCKH, a new 
metal alloy has been discovered which 
in especially valuable for precision pen- 
dulums, The composition of the ma- 
terial has been kept secret and its name, 
"indilatans," is derived from its insen- 
sibility to varying degrees of tempera- 
ture. Although it in surpassed in this 
quality by quart:;, it has, when used for 
a pendulum, the advantage of being 
simpler in construction and more easily 
trails) sorted. 



AUTOMATIC GUARD FOR 
^CIRCULAR SAWS 

A guard for circular saws, now being 
introduced, is connected by a swivel 
joint with an arm that projects down 
from the ceiling, or with an upright 
clamped to the side of the fable, so that 
it is free to ri^e a a the wood goes 
through, but falls back instantly into 
place as soon as the wood lias passed 
beyond the saw. Flic nosepieee of the 
guard is adjustable for any thickness 
of lumber. When up-end work is to 
be sawed, the swivel joint makes it 
easy to swing the guard out of the way. 



An Evergreen Lane Ln the "Tie Plantation 1 ' 1 
at Cape CnlOHy 

Africa with ties, has now reached such 
a state of maturity that the first rut- 
ting of the trees is soon to begin. 
Heretofore practically all the tics Jot 
the South African railways have been 
imported from Australia, and in laLe 
years the cost has averaged about 
$1,713 apiece. On account of this high 
cost it was decided to try planting a 
forest of native evergreens; as a source 
of supply, previous experience with 
the evergreen wood having shown that 
it was suitalde for lie material. 

GThe Post Office Department has au- 
thorised postmasters to furnish patrons 
information by telephone regarding 
parcel-post rates and packing 1 require- 
ments. 




This, Saw Guard ix LEEteH Aul.imfitledly ns- lli* Wdod 
Outs Through li"' .K<dl » leautitly into Place 
ft* 4p*rt JA (lie WuijJ Has Talked Uia Saw 
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CANADIANS DRILLING WITH 
y^FEELD MINES 

Every form of military movement 
and practice is included in the training 
of the Canadian recruits who are pre- 
paring: far active service in Iturope. 
One of the most spectacular of these 
drills is that of the placing and explod- 
ing of fie hi mines by the military en- 
gineers. The severe nature of these 
explosions is- shown in the photograph 
of a mine set oft on Garrison Common,. 
Toronto, Only 25 lb. of black gun- 
powder was used, but earth and frag- 
ments of rock were thrown >500 it, into 
the air, while a hole, !> yd. square, was 
made in the ground. 



CURIOUS VEHICLE . MADE OF 
xODUS'A'ND ENOS 

Because of lack of funds or a disin- 
clination to spend atiy money on trans- 
portation, an enterprising homesteader 
in -Montana built a two- wheeled cart 
from odds and ends picked up about the 
railroad station, loaded his slight be- 
longings on this curious vehicle and 
then trundled it across 35 miles of 
country to his homestead. The rims 
of the wheels el ro made of saplings bent 
as nearly as possible to a circular dtape, 




The rim of each wheel is held and 
thoroughly braced to tins shape by 
barbed wire stretched back and forth 
after the fashion of wire spokes, the 
result being a suspended wheel work- 
ing on the principle of a bicycle wheel. 
The wires are wound around the ends 
of a scantling, which serves as an axle 
and revolves with the wheels, I be 
middle of this axle was rounded with 
ail adz and from this the load was sus- 
pended by wire loops?. This improvised 
enrt stood the trip very well, although 
it was loaded with a trunk, bedding, a 
box of chickens, and a roll of fence-wire 
netting. 




ThEi Can., Mads uE SapUrtEs, Kifbed Wire and. 
a o'.-iiuiinq, Carried a H eawy J.-O-tid 3& U ilea 









TH REE-SPEE D HUE IS MADE 
Vf. FOR USE ON BICYCLES 

Although it has been in common use 
in Great Britain and on the European 






H ~cyc I f llub Whicli Provides -a Brake, Coaster. 
Tcirci Sjfitcdl 

three-speed gear designed for use on 
bicycles has only recently been intro- 
duced in this country. The mechanism 
consists of two acts of gears arranged 



on the epi cyclical principle. The shift- 
ing is done by means of a wire, ope- 
rated by a thumb lever attached to the 
handle bars, which extends to the hub 
axle, (Jit low speed both trains of gears 
are in operation ; on second, both are 
locked so that Lite hub revolves normal- 
ly, and on third, one train oi gears is 
placed in service. The cycle may be 
wheeled backward on any gear, or the 
S>rake used at any time. The advan- 
tage of more than one speed is that a 
cyclist encountering a hill or stretch of 
heavy road may reduce his gearing, 
while a high gear is also available for 
racing purposes. 



CFour fast cruisers to cost about $12,- 
000,0(50, six torpedo boats, S3 subma- 
rines, and three gunboats, a$ well as a 
general development of coast defense, 
are provided for in a bill introduced in 
the Spanish chamber of deputies. 



ELECTRIC MOTOR OPERATES 

yf'£S ^ SEWING MACHINE 

A small and compact electric motor 
designed for running si sewing machine 

m 



alternating current and may be run 
by connection with any elcctric-light 
socket. It may be used with any type 
of machine, and i.s easily detached 
when not ei ceded. The application of 
the motor in no way interferes with the 
ordinary working of the machine. It 
is started and stopped by a lever at 
the will of the operator 




SHIPPING PLANTS BY PARCEL 

T**, post 

As a result of the amendment to 
the parcel-post regulations permitting 
the shipment of plants and bulbs at 
regular parcel- post rates, it is ex- 
pected that there will be ;t tre- 
mendous increase in the business 
of post offices located, in plant - 
growing sections. At 
one town in South 
Carolina having not 
more than fiO inhabi- 
tants, 
ness 
been 

Haw the ElreLric MiUOT i» Applied to a Sewing Ha china ni’idc 



has recently been placed on the mar- 
ket- This motor operates on direct nr 



the annual busi- 
has heretofore 
about $5,000, 
up largely 
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advertising sent out by the plant grow- 
ers. In anticipation oi the effect of 






POPULAR 

the new regulation the postal authori- 
ties are arranging facilities for han- 
dling SS,000 of business a day at this 
point, or about ii tons of plant's and 

bulbs. 



MOTOR STREET CLEANER 
f^;f>^USES AIR" SUCTION 

One of Lhe latest features Eti street 
cleaning is a motor track equipped with 
apparatus that loosens and breaks up 
the dirt and refuse on the street,, and 
then picks it up by air suction :i ud dc- 
jH.i-'its it in a receptacle carried at Lite 
rear of Lite truck. The lower ends of 
the auction pipes are made of flexible 
material so that they fit ir regularities 
in the street surface, white the pipes 
at the sides of the truck are so made 
that they are not injured by contact 
with tli e street curb. The dirt and 
refuse is broken up by oscillating 
brushes ns the truck moves along the 
street,, and is picked up by the suction 
pipes placed close behind the brushes. 
One engine, by means of two sets of 
controls, supplies the power both for 
propulsion and for operating the clean- 
ing nierlifniijicn. The brushes and suc- 
tion pipes are easily raised and imv- 
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-i recent invention of interest to ino- 

turists, and to users of internal-coni- 



bitsii 



on engines gener- 




al Wooden piles., 114 ft, in length, are 
used in supporting the falsework of a 
railroad bridge over tine Mississippi 
River at Memphis, Teem, 




crcd from the driver's scat, 
and rail be v a r i t: iL 
from .2 in lb lb. of 
pressure, while i h e 
Suction can be var- 
ied tri si hi tlu; speed 
of tile Irurk hum! 
the character 
of the street 
surface, 



Tills Mol fir 
SiTCft 
Cte.i mr 
■ octt H’ IH* 
l>-.n aril 
Reioac, nr.rl 
Ttieri Picks 
It Uji bj? 
Air Surlis-ra 
.inn Di-pn-ilir, It in 
[Tit Mcutpurlc Carried 
un the Esaj oi the Truck 





tU. , 








Of 

/ J ^ ^ , *£ *t & /i't' - 

2L^Lo*Jl*# JJUl* . 

1 'ia v POPULAR MECHANICS 



CLOCK SHOyS TIME AROUND 
f $f f ^ JTHB WORLD 




A dock shewing die correct lime of 
day ami the longitude for every part 
of trie world has been adopted and in- 









mis Clfefk, Naw twine Introduced in FubLic Scnaol:;, 
Sho-^ tie Corrttt T^c un.J th-: 'LiinffltHdt 
fni Every Fart oi tlie World 

stalled in the Chicago public schools. 
This clock has two dials, out of these 
being stationary and the other making 
one revolution each 52-1 hours, The 
stationary dial is the same as that of an 
ordinary clock except that it is a 12- 
hour and 24-hour dial combined. The 
new feature about tine clock is the re* 
volving dial, which represents the earth 



revolving nn its axis from west to east. 
This is divided into 24 sectors, each 
representing lj* of longitude, or one 
twenty-fourth of the earth's circum- 
ference, and in each of these sectors in 
the name of the principal city or island 
within the longitudinal boundary. Not 
only does this dial show the time of 
day in each of the sectors but it also 
shows at a glance which of two days 
it is at any point. This is accomplished 
by the international date tine marked , 
on tire revolving dial and used in con- 
nection with a small dial on which two 
successive days of the week show at 
one time, One of the advantages of 
the clock for school use is that it 
demonstrates clearly how the sun 
stands Still and the earth revolves on 
its axis. 



SI A M ES E _RICE -G RiN D I NG 
£TTo 7 A _, MACHINE 

Crude but effective machines of a 
type that was in common use centuries 
ago, are still used by the natives of 
Siam for grinding rice. The grinding 
is done by two roughly hewn stones, 
the upper of which is rotated back and 
forth by a lever having one end slung 
to a wooden support, as shown. The 
rice is placed In a basket! ike hopper, 
and after being ground it falls into a 
•sort of trough placed around the sup- 
port. 
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BARBER SHOP HAS NOVEL 
7 J ^SYSTEM OF FANS 

A simple method fur keeping flics 
away from the customers while they 
arc being barbered iu in use in a barber 
shop in Racine. Wis. Over each chair, 
and just above the head of the cus- 



EijiipL* but Efftctht Fan SjrUPfl If, U&t 
lii a WivcrniAiiL Berber Slinp 
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FERRY WHICH WILL BRIDGE 
frZ >3. ^DISTANCE TO HAVANA 

One of the largest car-ferry steam- 
ers ever constructed has ueeti launched 
and is expected to be ready for the in- 
auguration of "railway communica- 
tion'' between Key West, Fla., and 
Havana, Cuba, early this year. The ves- 
sel will have a carrying capacity of 30 
freight cars and will make the SC -mile 
voyage in approximately eight hours. 
Its hull is built of steel ; its length over 
all is 350 ft. ; its breadth of deck, a? ft., 
and it* depth, 33 ft. The main deck is 
fitted with tracks upon which the cars 
will be carried, while its stern is shaped 
to fit into the docks provided at the 
two terminal points. The weight of 
the cars will be supported upon jacks, 
after they are loaded aboard the vessel, 
SO that the trucks will he relieved from 
the added strain caused by the rolling 
of a ship. 



tomcr, is a Japanese fati suspended from 
the ceiling by a rubber band. Ail elec- 
tric fan at the end of the room is di- 
rected at these inns so that the current 
of air keeps them swinging. When 
the barber has finished giving a shave, 
be uses the suspended fan hi place of 
the regulation palm-leaf fan for drying 
the customer's face. 
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USING INTRENCHING TOOL 
ft AS SHIELD IN BATTLE 

British military authorities are con- 
sidering a plan for utilizing the in- 
trenching tool of the infantryman as a 
shield against rifle fire. This would 
entail the adoption of an implement 
somewhat different in form from that 
now in use, and preferably one about 
the size of the ordinary turl-culting 
spade, with, a thickness of approxi- 
mately three-sixteenths of an inch, 
which would be capable of turning a 
projectile at SBC) yd. Instead of being 
carried in the haversack, the blade 
would be worn over the abdomen, its 
point resting On the breastbone. 
Within the fire zone on Lite battle field 
the plate would be used to assist in 
the continuous advance of the line. A 
rear-rank man would hand his imple- 
ment, for instance, to an odd number, 
who would make a rush under cover 
of h ls comrade's fire, carrying the tool 
as a shield, his own implement at the 
same time being strapped in place to 
protect his stomach. The pick end of 
the Spade would be thrust in the 

X-aL 

< VC' 



ground in front .of a soldier as lie threw 
himself down at the' end of a rush.. 
Then, using his own implement, he 
would dig himself in behind the cover 
thus provided. Next, he would dig a 
place for Ills comrades, who at the sig- 
nal would rush with the even n timbers. 
As soon as it would be lime for the 
ei ext advance, the even numbers would 
take the intrenching tools and repeat 
the operation, One point about this 
plan worthy rif notice is that members 
of the rear rank would be deprived of 
head shields while their comrades were 
making a rush and digging in. It is 
reasoned that this would give them an 
incentive to move forward at an order 
and occupy the sheltered positions pre- 
pared for them. 



^MUNICIPAL SERVICE TRUCK 
^ WITH RADIO EQUIPMENT 

For use in the maintenance of the 
municipal conduit system of Baltimore, 
the electrical commission of that 



city is employing a new service motor 
truck which in addition to its other 
equipment is provided with a wireless 
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telegraph apparatus. Util Eke most Other 
portable radio outfits in general use, 
Ibis is so arranged that messages may 
be received while the car is being 
driven at high speed through streets 
flanked by tall buildings of steel con- 
struct ion. At the same time the ap- 
pearance of the machine Is not Mich 
as to attract attention, The antenna, 
which is suspended beneath the root 
of the truck, is composed of several 
hundred feet of copper wire laced back 
and forth so that it forms a net of about 
40 parallel wdres. Ho direct connec- 
tion is made with the earth, since the 
metal chassis of the ear serves as a 
counterpoise ground, "With this equip- 
ment it is possible for the electrical 
commission to he in constant touch 
with the car over a radius of 10 miles 
and direct its crew to any part of the 
city when emergencies arise. Imme- 
diately back of the -driver's seat is a 
suction pump, driven" by a marine en- 
gine, which is capable ol pumping, 
12,000 gal , of water an hour. In addi- 
tion to this, there is an electric-lighting 
equipment which provides sufficient 
ill umi nation for the inspection of man- 
* holes and duct chambers. The ma- 
chine, besides housing a compact, but 
complete, machine shop, and carrying 
considerable paraphernalia* has room 
for the transportation of a crew of sev- 
eral men. 



PORTABLE ELECTRIC LAMP 
SERVES MANY PURPOSES 

9*3 if 
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A portable electric lamp which lias 
recently been devised is So designed 
that it may be employed in any one oi 
many differ- 
ent capacities. 

It is provided 
with a- sub- 
stantial base 
w r h i c h sup- 
ports a flexi- 
ble mounting 
for an incan- 
descent globe 
and socket. 

Inside of this 
standard is an extension coil of wire 
cord which may be run out to the ex- 
act length desired by pressing a re- 
lease button. A damp, fitted on the 
bottom of the lamp, enables it to be 
attached in any position to an object, 
so that it may be used in a side room ; 
on a piano or a sewing machine; or be 
fastened to the Lop of a mirror For shav- 
ing; on the back of a chair for reading; 
or be used simply as a desk light. The 
shade is a convex disk supplied with 
wire clamps which grip over the globe 
and hold it" at any angle, The lamp is 
less than a loot in height and may be 
carried conveniently in a suitcase or a 
traveling bag. 
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PAPER AND 
r f OF ORNAMENTAL DESIGN 

<T Combining the qualities of sightli- 
ness and service, 




a refuse and 
wastc-pApen- re- 
ceptacle is being 
Used in Day ton f 
Q. t w hie h in- 
stead of disfig- 
uring the park 
or street in 
xv li i c h it i a 
placed , serves to 
beautify it. The 
device is de- 
signed iit east 
iron iit the form 
of a heavy base 
and pedestal 
surmounted by el 
large llniver urn. 
The vault, which 
lias about the 
same capacity as 
ordinary trash 
cans, is in the 
base and is pro- 
vided with a hinged door which re- 
mains closed when not in use. Refuse 
is easily removed from the receptacle. 



AUTOMOBILE WHEEL WITH 
l RESILIENT RIM 

/ ■■ L / 

Au interesting feature in a new 
Spring wheel lor automobiles is a flex- 
ible metal rim that is designed to ad- 
just itself in taking the weight of the 
car much after the fashion of a pneu- 




IftThls Spring Wbt«] tilt Rim Consi*( B n£ ,1 

M rtpl Cliinis That Adju-ti Itself to- the 
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made tire. This rim consists of an 
endless chain of blocks, each block 
being pivotally carried on the end of a 
plunger that works in a cylinder, and 
is constantly pressed outward by a 
toil spring with in the cylinder, The 
blocks are connected with each other 
and with the plungers in such a way 
that they can not only move inward 
against the action of the springs, but 
are free to rock and float slightly in 
the direction of the periphery of the 
wheel. As the wheel is ordinal ily 
made, there arc three blocks, with cor- 
responding cylinders, to each spoke. 
I’he spokes are not directly connected 
to the springs, but have their ends 
fixed to the rigid framework of which 
the cylinders form a part, In this way 
all the resilient action takes place in 
the outer portion of the wheel, the 
spokes .and huh forming a rigid con- 
struction, The rim is designed to be 
covered with a sol id- rubber tire, 



RAISING OF FUR BEARERS DO V- 

£~?f 3 erkment experiment 

^ Since silver- fox farming has proved 
a successful venture in Canada, the De- 
partment of Agriculture has com- 
menced experiments in raising other 
fur-bearing animals in view of encour- 
aging, if the idea is shown to be a 
feasible one, their propagation for com- 
mercial purposes. Experiment stations 
art being maintained at Prichard, Ida., 
and at the National Zoological Talk, 
where study is now being made with 
minks and martens. The condition of 
the young minks which have already 
been raised has encouraged more ex- 
tensive work, and flu ring the present 
year it is intended to add raccoons, 
skunks, and possibly foxes to the ani- 
mals included in the experiments. In- 
vest igation has shown that the moles, 
which are prolific in the eastern part of 
the country, have a superior quality of 
fur to those which have been imported 
in great numbers from Europe in re- 
cent years, and it is believed that the 
same is true of those found in the 
northwest, 
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USING ALUMINUM PENCILS 

tffj-f^m glass etch mo 

It has bee ei found by a Swiss chemist 
that designs, sketched on glass or por- 
celain with a pencil made of aluminum, 
will become etched on the material 
when treated with hydrochloric acid. 
Before the operation is attempted, 
however, it is necessary that every ves- 
tige of grease or oil be removed from 
the working surface by rubbing it thor- 
oughly with chalk, In case a design is 
burnished instead of etched, it is said 
it bears a close resemblance to inlaid 
5 ilver. 



SAFETY ATTACHMENT FOR 

*} j ?£... roller skate 

A simple device intended as a booti 
to roller skaters consists oi a steel at- 
tachment with a rubber tip secured to 
the hack of tire skate and projecting 
downward to within y^ m - df the floor 
or ground. This does not interfere in 
any way with the skating so long as 
the skate is flat on the surface, but the 
instant the skate tips backward the rub- 
ber tip comes in contact with the sur- 
face and acts as a brake. It is designed 
principally to prevent the skate from 



flying out forward and throwing the 
skater, but is also useful in preventing 




Wbtn tilt Sk-ale Tipi Dick ward tine Rubber Tip 
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the floor from being damaged by the 
back part of the frame. 



WINDOW GAZERS GIVEN TALK BY ELECTRIC SIGN 




7*1} M 

Ati electric window sign which prints 
a lengthy advertisement in illuminated 



letters, one line 
at a time auto- 
matically, re- 
cently attracted 
so much atten- 
tion on one of the 
Chicago streets 
that the polite 
were forced to 
clear the crowds. 

The flasher which operates the sign 
and makes 33- changes of matter, con- 



sists of a series, of disk circuit breakers 
mounted on a common rotating shaft. 

Between each jiair of 
disks is a contact arm 
containing 25 contacts, 
each connected with a 
separate set of wires. 
The letter sticks project about 
the circumference of the disks, 
(it ring into small grooves, 
which enable them to be set as 
easily as type. Each letter 
plate contains 25 individual 
electric lamps, which enable 
the formation of any letter on 
any plate. When the copy is 
set on the operating machine and the 
switch turned, the motor starts the 
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rotation oi the shaft and the sign be- 
gins. its work. As soon a k the 3S changes 
in matter have been made, the sign 
then repeats. Different copy may be 
mm off daitv. The sign is made in all 
siiies for both interior and exterior dis- 
play. It also may be used as a train 
announcer or bulletin board. 



A 



l-w 



|V* J 



APPARATUS FOR STEERING 



^ SHIP WfTKOUT RUDDER 



A curious ship-steering apparatus 
that lias been patented in England 
eliminates the rudder and uses in its 




With Thii- RuddiThiH Steering Apparatus ih-e Ship 
i;; Sr-cred by Wictr Jt::. Diit-eltiJ es 
Si :l at t*u r i an H e.ju .t r:l 

place water jets that are directed to 
starboard or port as required. This 
apparatus is placed at the stern oi the 
ship and well below the water line, and 
consists of a rotary pump with two 
h orizon ta I pipes which lead off from 
the pump in opposite directions, each 
pipe serving cither as feed or discharge 
pipe. When the ship is to lie swung 
to starboard the pump is run so that 
water will be drawn in through the 
port pipe and discharged through the 
starboard pipe, while for swinging the 
ship to port the pump is reversed and 
the water is discharged in the opposite 
direction. 
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EFFECT OF EUROPE'S WAR 
ON AMERICAN LEATHER 



Before the outbreak of the European 
war certain American manufacturers 
strongly advocated doth tops for shoes 
because of the shortage of suitable 
leather. Since that time the situation 
has steadily grown more perplexing. 
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Agents for foreign governments have 
literally scoured the country for hides,, 
acid the result has been that the prices 
of some grades of leather have greatly 
increased, while others have doubled. 
The effect of this has been to turn 
attention to artificial leathers and other 
subs titu tes, “Spl it leather " which 

rightfully comes under this classifica- 
tion, lias been in general use during 
recent years, especially in tlie uphol- 
stering industry. Its appearance is so 
nearly like that of the genuine product 
that, when it is made up, it is often 
difficult for the layman to detect the 
difference between it and real grain 
leather. In making it, the lower por- 
tion of the hides art cut into two or 
three sheets which are first Coated with 
a special treating solution and tlien em- 
bossed to give a characteristic grain. 
It is asserted that two-third? of leather 
upholstery is made of this material. 
The growing demand for substitutes 
has caused the development of purely 
artificial leathers which in appearance 
also bear a close resemblance to leather, 
and in some cases have good wearing 
qualities for certain uses. 



NOVEL HOLDER KEEPS DQQR 
£ i $7 iJ IN PLACE 

During the months when doors are 
kept open a good deal, some contriv- 
ance is necessary to keep them from 
blowing shut, and a 
little device for this 
purpose lias just 
been put cm the mar- 
ket. It consists of a 
thin plate of spring 
steel, curved to 
catch and hold the 
bottom edge of 
the door, with 
screw holes for 
fastening to the floor at any point de- 
sired, When the door swings open it 
forces the dip down, gliding over it 
until the groove in the clip catches the 
bottom, holding the door fast, A pull 
on the door depresses the spring, anti 
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//THIN STEEL RIBBONS USED 
&993- BOR DRIVING _B£LTS 

Especially hardened charcoal steel of 
a thickness rot greater than ^ in. Is 
btin|f used in making metal transmis- 
sion belts. The steel used ior this pur- 
pose is prepared by a secret process 
and is credited with having a tensile 
strength of approximately 95 tons to 
the square inch. Tilt belts of this kind 
iuw in use vary hi width from 1% to 
8 in, Tlie two ends are connected in 
such a manner that the joint does not 
interfere with transmission, while the 
circumferences of the pulleys are cov- 
ered with a thickness of canvas over 
which thin sheets of cork are glued - 



A GERMAN WOMAN PATENTS 
y £ ?jT A PENHOLDER GUIDE 

To insure a correct position of the 
fingers and pen in writing, a guide 
which fits pver the forefinger and 
, ^ thumb of the 

right hand has 
been invented 
£ M.rf and paten ted by 

5 f a G e r m a n 

w o m a rt. It is 
composed of 
■ metal clips and books so arranged that 
> Jpvbeu the penliolder is inserted It main- 
| tains the correct angle with respect to 
» A the hand* The device tends to prevent 
excessive bending oF both forefinger 
<*ij'%-,T.nd thumb, without interfering with 
■ sucli li m ited fl exi b ility as may be needed 
for easy writing. 





FUEL COMBUSTION AIDED 
Pfjjr //BY SIMPLE DEVICE 

Intended to reduce Fuel consumption 
and increase the heating efficiency of 
stoves and furnaces of various types, 
a device which assists combustion has 
been invented, submitted to tests by 
the government and adopted for use 
in both the army and navy. By apply 
mg it to a heating apparatus con sum 
iug either coal or wood, the escape o 
gas is prevented, clinkers arc dim 
mated, and the wear on the grates less 







ened, it is claimed. The appliance 
consists of a hollow casting, and in the 
case of the one built for use with a 




A £mi« Which L<*w*rs Ceal Consumptive 
and! I n cren : c :■ lit H Eating ILEEicitnrp 



range, is fitted on one side with a % -in. 
nipple. This Is inserted in a hole 
bored in the top sheet of an oven, ami 
allows the air from that compartment 
to flow in lo the inner passages of the 
casting and finally through teeth like 
outlets into the firebox. As this 
heated air comes in contact with the 
fire it furnishes a fresh supply of 
oxygen which provides for the com- 
plete combustion of the inflammable 
gases that otherwise would escape* 



NOVEL CAR WASHER FOR 

£ ffU ^GARAGE 



The labor of washing an automobile 
is considerably reduced by a device put 
on the market by an English concern, 
combining a rose spray from a hose 
with a brush. The pressure of the 
water is regulated by means of a thumb 
lever on the nozzle of the hose. In 




application, the mud is first softened 
and loosened by the water, without 
using the brush, which is brought into 
play later, ^the flow of water being 
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then directed on the brush white the 
paint work of the car is being gone 
over carefully with the brush. 
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NOVEL AND PRACTICAL THINGS 



pfizM FOR DAILY USE 



Convenient Iren ' n u.- U ■ ■>'< r <1 
Cover 



C OVERS for 
i rot) i ti g 
boards arc being 
made which may 
he detached and 
washed without 
trouble or un- 
necessary work 
whenever it is desired. Sewed to both 
sides of tbe doth are substantial straps 
which are gripped tightly by especially 
designed clamps, attached to the under 

side of the hoard. 

A serving cup 
for soft-boiled 
eggs that keeps 
its contents hot 
for 1 5 minutes 
after it is placed 
oil a tabic, may 
be obtained in 
German silver, 
nickel, or copper. 
_ About a lable- 

sp^nful 0 f hut 

water is placed 
in the metal holder before the glass cup 
is inserted. This fills the space be- 
tween the two walls and keeps the egg 

heated. 

E ii a m e I e d- 
metal shelves 
which m;ty he at- 
tached to a wall 
in ;t moment’s 
time whenever 
needed, without 
requiring any 
carpenter work, 
arc being manu- 
factured, They 
sheLf are neatly fin- 

ished and appear 
more sightly in a toilet room, or an 
office, than do most wooden shelves un- 
less they arc well made. 

In the center of an artistic bowl is a 
steel anvil upon which to crack nut 
shells. The dish is made of polished 
hardwood, while the anvil, as well as 



the small hammer which accompanies 
it, is plated in silver or gun metal. 

A convenient utensil, which is among 
the lately devised kitchen accessories, 

is a long wire 



Nn.*. B-o-w) with flnuil ufl-d 
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fork intended for 
handling hot 
meats or vege- 
tables. It is pro- 
vide*! with ft 
jointed arm 
fitted with a slid- 
ing foot, which, 
when pushed 
forward by the 
thumb Or fore- 
finger, quickly ■ 
removes a n y- 
caught on the prongs, 

rigl its arc being asked on a 
simple stovepipe 
brace ‘ which 
bolds the sec- 
tions of a pipe 
together rigidly-* 
without req*iir- T 
ing them to be 
wired to the 
walls or ceiting 
of a room. The 
device consists 
of two metal 1 
hoops joined by ^ 
a bar to which a 



S« ruicfdVle Foeh 
Kitchen 



thumbscrew is 
attached. The 
bands are tight- 
ened about the 
pipe on each side 
of the joints by 
ad j listing t w o 
screws and 
throwing the 
lever into ft hori- 
zontal position. 

An adjustable 
ring" which may 
readily be made 
to fit a finger of 
passes 



■Simple £louex*lj>t Bfa^e 

any siz,e and easily 
over enlarged joints, lias re- 
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ceutly been invented. A spring wire, 
forming the shank of the ring-, lias one 
end free sq that its circumference is 
expanded or contracted in the process 
of placing it on the finger. 

An inexpensive and compact tim- 
bre I Ea holder, which may be used either 
indoors or outside, is being made of 
sheet metal. It is designed to be 
screwed t o a ’ # T_ 
baseboard at an *]" 
angle which pre- 
vents wet um- 
brellas from soil- 
ing a wall, while 
the water which 
drains into it 
may he removed 
by taking out a 
stopper in the 
bottom. The de- 
vice has places 
for five umbrel- 
las and ts only 8 by 7 by 2 in. in size, 

Application for a patent has been 
made on a gar- 
bage pail htted 
with a perforated 
cover which sep- 
arates water 
from solids and 
prevents the 
drain pipes of a 
sink from being 
dogged with 
coffee grounds, 
or other waste 
matter. The 
cover, which is 



AdJ LLS-cabl-e Ring pnj A af 
FinjtT 



C<Mttpac(. |W*tal UmbrcLLa 
H o-ldf r 



dish-shaped, is 
hinged to I h e 
pail, and when it 
is folded back 
refuse may b e 
dropped upon it, 
drained, and 
then dropped 
into the bucket 
by closing the 
ltd. 

A n electric 
hand lamp de- 
signed to be used 
with an ordinary dry cell is supported 
by a bracket which is intended to be 



fiafbjigt pall mil'll 
Strain rr 



screwed to the 
positive post of 
the battery, A 
wire extends 
from the nega- 
tive pole to the 
socket, bolding a 
small tungsten 
bulb. The de- 
vice is provided 
with a handle 
ami bail so that 




UfllHp Uied kvitti Ordinary 
Dry CtU 



it may be used a$ 
a lantern. 

A ring supplied with a scoop-shaped 
knife with which to cut heavy cord, 
3s intended for the use of bundle 





KnLFa :or Cutting llravy 
TwIjk 



wrappers. It is 
worn on the little 
finger of the 
right hand, i u 
such a position 
that a qmck snap 
of the wrist will 
sever a piece of 
twine after a 
knot has been 
tied. Extending 
from the band oil 
the side opposite 
the knife, is a 
small lug which rests in front of the 
third finger, thus preventing the ring 
from turning when the blade is used 
Designed par- 
ticularly for 

household use, a 
mop is being 
made which, be- 
sides presenting 
a flat working 
surface, is pro- 
vided with a 
wringing tic vice 
that makes it un- 
necessary., when 
cleaning a floor, 
to wet the hands 
with scrub water. 



> 



Ski dp- witli Wringing 
Pculct 

The end of the 



cloth, which in most mops is ordinarily 
fret, is in this instance held by a wire 
device that is turned by a handle. The 
cloth may be twisted tightly and the 
water wrung from it more quickly than 
by the customary method. 
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CONCRETE FENCE POST WITH 
) NEW WIRE FASTENING 

One of the greatest troubles in con- 
nection with concrete fence posts has 
__ heretofore been 

f j ] in providing an 

economical fas- 
tening for the 

I > fL* ^ wire. This is ap- 

i parcntly over- 

come: by a new 
— ** reinforced - con- 

* C: ciete post that 

has just made 
[rf" i t s appearance 

■ on the market. 

L ? 3g2T7 ^ or lo “ ] 11 £ c ac “- 

wire in phi ee th is 

post has a slot 
shaped like a narrow vertical cut 
running through the post from side 
to aide, while a diagonal slot connects 
this with the adjacent face of the jKist. 
The wire is inserted through the diag- 
onal slot, and when drawn taut it is 
held securely in place, as it is out of 
line with the diagonal slot. 



small pieces which are looped, and their 
ends then pressed together so that 
the circular piece or dough will keep 
its shape while being baked. 



NEW SPRING CASING FOR 

74 ; $ FLEXIBLE SHAF TS 

^ x "vA casing for flexible shafts recently 
placed on the market is so made that 
it will bend readily without taking a 
set and will fly back to a straight line 
the instant the bending force i$ re- 
moved. This is accomplished hy an 
ingenious arrangement of two spiral 
wires, one working within the other 
and each provided with wedge-shaped 
edges so that the two spirals nest 
closely together. When the casing is 
bent to a curve the outer segments of 
the outer spiral are forced apart by the 
wedge action of the inner spiral, while 
the inner segments of the inner spiral 
are forced apart by a similar action of 




“COQJEIE.GUN” USES DOUGH 

M FOR AMMUNITION 

Frequently Norwegian housewives 
coming to this country bring with them 
what is known there as a cookie gun. 



ConlUfc Oil Cl Sucb IK LS 
C-n ram only Ufltd L'>v 
Hanwe-g.l.in Llojit^ivts 

It is a cast-iron 
instrument simi- 
lar to the ordi- 
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nary grease gun 

employed in oil- ; - " 

ing heavy ma-' 
chinery. By 

removing the top anti taking out the 
screw plunger, cookie dough may be 
put into tine tube. It is then forced 
out through the narrow nozzle into 
a long tapelike strip. This is cut into 



T.i la Mf-vv ’-Lf-iiiMt-S’i.iti Curirwy Sends; Ft-iidS^, 
bill Fliej U u-_ h id a liiraiRlic Lane nine Instant 
tbv Bcr.dinK F-urrr id KrAtovetf 

the outer spiral, anti it is this, combined 
with the ordinary spring action of the 
two spirals, that gav-es the casing its 
strong tendency to resume a straight 
position when the bending force is re- 
i moved. To prevent wear on the shaft, 
the inner face of the casing is made 

* Ut — c$ 

n DEEADN AUGHT “CALIFORNIA" 
^'%TO have electric drive 

// Electric propulsion lias proved so 
successful its the operation of the 
recently built collier “Jupiter 71 that 
the Navy Department has ordered the 
new dreadnaught “California,” de- 
scribed in a previous. Issue of this maga- 
zine, to be similarly equipped. This 
will be the first electrically driven bat- 
L tleship ever constructed for any navy. 

: By placing a dynamo and motor be- 

[ tween each steam turbine and propel- 
i ler shaft, it is possible to maintain th* 
i engines continuously at their most ef- 
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ficient and economical speed. On the 
other hand, by driving the propellers 
electrically, greater flexibility and more 
rapid and accurate control is provided. 
The new vessel is to he built with the 
money received from the sale of the 
battleships 'Idaho” and 4 ' Mississippi” 
to the Greek government. 



LETTER AND ENVELOPE IN 

A clever French inventor has 
brought out a brand new envelope hy 
resurrecting an idea in vogue when the 
post chaise traversed Europe, and com- 
bining with it the modern transparent 
patch seen on many business letters, 
whereby the address, written on the 
letter, docs not have to be repeated on 
the envelope. The French device con- 
sists ol‘ a sheet of writing paper with 
two gummed flaps, and the transparent 
patch referred to. Upon writing the 
communication and folding the letter 
twice, the missive becomes an ad- 
dressed envelope, needing only the ad- 
hesive action of the gummed edges and 
a proper postage stamp. Another ad- 
vantage is the '"net that the cancellation 
stamp of the post office, giving the date, 
is affixed to the tetter itself, thus avoid- 
ing a common source of dispute which 
the ord inary system of correspondence 




Voiding Shi-ii Wh^eh Record! Dato 

of Hall ini 



is subject to, by reason p-f throwing 
away the envelopes upon opening let- 
ters, 

CA new device working on the prin- 
ciple of the Maxim gun silencer is de- 
signed to do away with the noise of 
steam safety valves acid of boiler blow- 
off valves. 



TERMINAL HOOK FOR USE 

£ $ yiTH STEEL TAPE 

The * convenience of the flexible 
steel tape has brought it into common 
Use in building and construction lines. 




Th.ta U>mk jUlach.fe.1 «a a Ststl Tap- Talcs 
Iks Files of »n AFFittsIG Cnr tin-tdi-A j 
Ore d£ rln tj-.ds: 



but there is an obvious disadvantage 
in that lung measurements require the 
driving of a nail or the assistance of a 
second person to hold the end of the 
tape in position, A device which 
remedies this consists of a small hook 
with a toothed under side, and a 
slotted passage for the introduction of 
the steel tape, which is held firmly hy 
a Spring, With this hook in use the 
end of the tape may be held without 
assistance and accurate measurements 
made, as the hook is so constructed 
that measurements begin from its un- 
der surface. The hook may be adjusted 
on the tape in a moment or removed 
quickly hy the pressure of the spring. 



LONG BREAKWATER IS PRO- 
POSED FOR PANAMA CANAL 

It is proposed to construct a 7,00(Mt, 
breakwater running southwest from 
Margarita Island, at the east entrance 
to Panama Canal, in order that vessels 
may be afforded protection from the 
trade winds during Ahc -.dry season 
without being co>np#rvd to enter the.'t 
canal. This bulkhead, which it is esti- 
mated will cost about $-3 ,000 ,000, if or- 
dered by Congress, will provide a place 
where ships may be coaled, and along 
which barges and small boats can lie 
up safely. 
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GERMAN INVENTS ELECTRIC 

burglar alarm 
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From Germany comes a new device 
designed to give warning when a 

key or other in- 
strument is in- 
serted in the 
lock of a door Or 
other opening. 
. Two bolls which 
''project from the 
lock into the 
door frame are 
eon n ect ed with 
an electric-bell 
circuit. When a 
key or o t h e r 
metal object is 
inserted in the 
lock, the circuit is closed and the bell 
starts ringing. The device may be 
switched off when desired. 
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FROM SAN DIEGO TO ALASKA 
OVER GOOD ROADS 

..—tT . — 

In the Pacific coast states and ex- 
tending over the Northwest through 
British Columbia, as well as provinces 
to the east, into Alaska., there has been 
a pronounced movement for better 
roads, the effect of which is notice- 
ably resulting hi much const ruction 
work. Before the dose of II? 15 the 
Pacific const highway, planned to ex- 
tend from southern California, via 
Vancouver, to some point in Alaska. Is 
expected to be completed from San 
Diego to British Columbia, enabling 
motorists to make the entire trip oil 
hard-surfaced drives. This route, be- * 
sides touching the principal cities and 
extending over some of the most at- 
tractive districts in the region west of 
the Rockies, will also connect with the 
transcontinental Canadian highway 
which is now being built. 

The original trails through the west- 
ern provinces of Canada for the most 
part lie cast and w r est, which is also 
true of the railroads. Attention is now 
being given particularly to the estab- 
lishment of coastwise routes to con- 
nect with these arteries, many of 
which extend to the central and east- 
ern provinces. The progress which 
has been made in British Columbia in 
this respect has been considerable. 
Every section which is settled is build- 
ing roads, and in 11113 the amount ex- 
pended for this work reached approx- 
imately 37,000,000. 

Strides in a similar direction are re- 
ported as being made lit the Yukon 
country. Between Dawson «ml White- 
horse grades are feeing cut and dan- 
gerous turns eliminated, together with 
considerable filling and resurfacing, 
g » A LopVtrglTl|r ^ , It is intended to construct a system of 

: ,«*■ .&• -* ■ roads connecting with those through 

. qnaliiiex oGthe jfnglgjft are overcome British Columbia, which will complete 

,-m/ - 1(x4he the northern part of the coast highway, 

The survey for the proposed govern- 
ment road to the summit of White 
Pass, connecting witli the Canadian 
routes to the Atlin section, has been 
completed* and maps arc now being 
prepared. 



RADIAL BUNSEN BURNER 
y o if & uJ I S LATEST TYPE 

A powerful heating flame is given by 
the latest type of Buu sen burner in 
which the flames converge into one, by- 
means of several jets arranged in cir- 
cular, semicircular or conical form. The 
principle is identical w r ith the ordinary 
Bunsen burner, in which gas is mixed 
before ignition with suitable quantities 
of air, producing a bluish flame of great 
intensity, hut certain objectionable 
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CIt is costing the British government 
approximately $5,000,000 a day to par- 
ticipate lit the European war. 
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Difficult Weld by the Chemical Process 

By F. W. BENTLEY, JR. 



1 J S HK efficiency of chemical welding 
as a restorer of broken machinery 
parts has long been widely recognised 
and put into practice. The use of it in 
repairing heavy casting parts, tv here 
the necessity oi extreme accuracy is 
not a paramount iactor, makes the 
process to some extent a simple one. 
However, in a great many instances 
where such welding is attempted the 
operation calls for considerable skill 
and knowledge nf the many points 
which go to make the work a success. 
Shafting and other journat pieces of 
moderate diameter present a phase of 
welding that is covered to some extent 
with varying results. The illustrations 
represent a piece of work successfully 
executed in a small railway shop. The 
shaft was from an alternating-current 
ge iterator, belonging to a plant on the 



railway line at some distance from the 
railway shop. The shaft was 14 ft, 3 
in, long, and kVa in. in d tame ter at 
the largest part. The break occurred 
about 4 In. from a fillet on the larger 
portion of the shaft. It was Success- 
fully repaired at a sale margin, of cost 
under onc-fifth the price of a new one. 
The operation of welding covered a 
period of less than one day, and when 
placed in the latlie for trial, the shaft 
did not ran out oi alinement more than 
Vfu inch, 

To those not familiar with the 
process, a brief description of the 
operation may be of interest. A num- 
ber of targe V-blocks art shaped from 
a block of iron bars bolted together on 
the bed of a slotter. The V-blocks, 
each of exactly the same si?.c, are then 
stood up on the tied of a large planer. 
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The Meld u ]■- is Built Up around the Broken Ends of the- Shaft, the Crjciblr with the WclUinu 
C&fflpound SuBtfehdtd Cv4r It, and the Wild if(Ct KtffldVdng (he Mold 
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and the shaft pieces laid horizontally 
in them, as shown in Fig, 1, The shaft- 
ing; is then lined up, the faces of the 
break being set about L in. apart. 
Softened paraffin is next placed, 
shaped, and hi led in around the broken 
ends of the shaft* as shown in Fig. 3. 
Th is forms the body mold of the weld- 
ing mass. The sand, or mold, bos is 
then built in sections and bolted around 
ilie shaft, and tbe sand pounded firmly 
iiromid the paraffin filling over the 
break. Through the sand and touch- 
ing the paraffin extend two triangular, 
or circular, pieces of wood, A, which 
make the pouring opening*, or gate* and 
overflow, or vent, in the mold. A 
gasoline blowtorch is then applied to 
the mold and the whole arrangement 
heated, causing the paraffin to run out 
through a small hole made for it in 
the bottom of tbe mold. This hole is 
plugged with sand when all the par- 
affin has run out. The application 
of the torch is continued until the ends 
of the shaft are heated to almost a 
melting point. This leaves a coring 
space to be filled by tbe welding com- 



pound when it is allowed to run from 
the crucible into the sand, or pattern, 
boxes. 

The funnel-shaped arrangement over 
the sand box, or mold, holds the " 
powderlike chemical, freely mixed with 
small special-steel billets.. The funnel 
is nothing more than a special crucible, 
made of sheet metal and lined with 
fire clay. This is shown in section in 
Fig, 3. When the combinarion is 
lighted, the burning of the thermit, Or 
welding, compound melts the steel* 
which at the right moment is Jet down 
into the mold through the hole B, 
This hole is stoppered the same as a 
cupola. The shape of the welding 
mass, after removing the mold, Is 
shown in Fig. 4. The protruding parts 
are then drilled and cut off, leaving the 
well! complete. 

The chemical compound most com- 
monly and successfully used ts known 
as the thermit welding compound, a 
mixture the nature of which is but little- 
known, but the oxidization caused by 
it heats the crucible oF welding steel 
in from 1(1 to 15 seconds. 



Folding Rule Used as Marking Gauge 

An ordinary 3-ft. folding rule and 
a lead pencil can be readily used in 
place of a regular marking gauge. 

Place th-c pencil 
between t h e 
folds of the rule 
so its short wire 
pins will be 

forced into the 

wood of the pen- 
cil, firmly hold- 
ing it in position. With the aid of a 
small block pressed tight against the 
bottom of the rule and held against 
the board to be marked, any desired 
gauge line may be drawn. The block 
may be omitted if on fear is- felt of 

running splinters into the hand, in 

which ease the gauging must be done 
with the forefinger of the hand sliding 
along the board, the thumb resting on 
top of the rule as before. — Contributed 
by Abner B. Shaw. 




A Painter’s Air Brush . . 

.J. \ /><¥*) ?■ ¥*■* 

Tn painting complicated machinery, 
or irregular surfaces, spraying may 
often be resorted to, which will result in 
covering every part neatly, and in con- 
siderably less time than required to do 
it with a hand brush. To make the illus- 
trated air brusEi, or spraying device, a 
glass jar should be obtained, having a 
metal screw top. In this cover, two 
holes should be made as far apart as 
possible; one ± for connecting with the 
angle valve A, and the other with an 
air-pressure regulating needle valve, 
B., The handwheel and stem of the 
valve A should be removed- From the 
inner, or valve, end of the stem, a iVln, 
hole should be drilled lets gth wise 
through the center to within Vi in. of 
tlie outer end. If the stem ia longer 
than cots vets lent, part of Its outer end 
may be cut off, but the precaution 
should still he observed not to drill all 
the way through with the size. 
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An outlet is provided by a % 4 -in, hole 
continued through the undrilled li-in, 
section. In order to intake a connection 
between the drilled stem and the con- 
tents of the glass jar, a piece of topper 
tubing, C , — such as is used on gas- 
engine carburetors — should be thread- 
ed at one end to fit a drilled and tapped 
hole in the hullo w valve stem, So that, 
when the valve is in position on tire 
jar and the stein tightly fitted to its 
seat., the tube can pass into the jar and 
reach to within Vi in- of the bottom. 

With the ajjraying head finished, the 
necessary piping can be cut and fitted, 
connecting the regulating valve B and 
stop valve D with the head A. It is 
necessary to have all joints tight, and 
the valves A and B so spaced that they 
will fit the holes made for them In the 
cover. A nipple fitted with a hose 
coupling must be attached to the stop 
valve to connect it with the air- 
pressure tank. All the necessary piping 
being completed, the screw cover 
should be soldered to the valves A and 
B. With the jar fitted with paint, the 
cover may be screwed on and the 
sprayer is ready for operation,. 

The air necessary for spraying may 
be supplied by a small tank and hand 
pump, capable of furnishing a pressure 
up to about 15 lb., depending on the 
kind of paint to be sprayed. In operat- 
ing the sprayer, the valve D is first 







turned open. The pressure Inside the 
jar, regulating the flow of paint, is ad- 
justed by the needle valve B, — Contrib- 
uted by A. H. Wavchoff, Koetisg, Col. 



(T Cover the exposed parts of a damp 
clay runner with nil — preferably kero- 
sene — before pouring in melted babbitt. 



Umbrella Equipped with Celluloid 
Window 



If a piece of about 2 by fi-in, trans- ■ 
parent celluloid, such as is used on 
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A SttLatl LcLIuIimlI W:nJ«W 

Ln tbe Umbrella, Tcp la 
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automobile tops, 
be sewed over a 
prepared opening 
in an umbrella, 
the difficulty of 
looking ahead in a 
driving rain can 
be overcome, 
without the neces- 
sity of raising the umbrella and thereby 
running the risk ot getting wet, or 
having the umbrella turned inside out. 
— Contributed bv II. W. Hahn* Chi- 
cago, III. 



Solid Object in a Barrel Kept Away 
from Opening 

A bung, plug, or cork pushed into a 
barrel will cause trouble when tapping 
until the entire contents arc removed. 
It iv Ell pn.sh its way into the outlet as 
the liquid flows and obstruct the open- 
ing. An excellent way to keep the trou- 
ble maker away from the opening is to 
drive four nmall nails in the end of the 
faucet around the hole before insert- 
ing it in the barrel bung. The nails 
are only driven in far enough to hold, 
allowing most of their lengths to pro- 
ject. The nails wiEl keep away any 
floating object from the opening,— Con- 
tributed by A. H, Woodyard, Ada^ 
Oklahoma. 
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Reducing Traction Power by Filling 
Spate between Wagon- Wheel Spokes 

Considerable power can be saved, 
when pulling a heavy load* by filling 
in the space between the spokes of the 

wheels on a 
wagon or truck, 
a 5 illustrated. 
This method was 
devised by a 
driver after ob- 
serving how the 
sand would fill 
i n between the 
spokes, and b e 
lifted almost 
level with the 
hub as the wheels revolved, before it 
spilled out. The added weight of the 
sand was considerable, and a load on 
the wagon formerly requiring six 
horses, could be easily pulled with four 
horses after the spaces had been filled. 



Safety Chain for a Poor 

Timid women frequently dread to 
open a door if they suspect that 

strangers arc on 
the outside. Se- 
curity can be as- 
sured if the door 
is provided with 
a chain and hook 
as shown in the 
illustration. It 
is necessary to 
have two Strong 
screw eyes, 6 or 
ft in. of strong chain, and a hook with 
a loop 3 or 4 in. long. One of the 
screw eyes is ope tied up sufficiently to 
allow an end link of the chain to enter, 
after which it is again closed up tight. 
The long hook should be attached to 
the other end of the chain in the same 
manner. The screw eye, with the chain 
attached to it. should be screwed into 
a convenient place in the door casing 
a little above the door knob. The sec- 
ond screw eye should he so placed in 
the door that it would be necessary to 
have thig nearly closed before the hook 
could be put on or taken off the 



screw eye. This precaution will pre- 
vent the possibility of an intruder un- 
hooking the chain from the outside. 
When in position, the chain will allow 
the door to be opened merely sufficient 
to see the stranger or carry on a con- 
versation ; it would be impossible for 
anyone to enter, — Contributed by L. R. 
Buzzell, Malden, Mass. 



A Pocket Bath Sprty 

The pocket bath spray consists of a 
nickel plated copper tube bent in the 
shape of a fishhook with a Vj-in. open- 
ing or slit «rs the 
curved end, the 
body being flat- 
tened out so as 
to produce the 
Spray when the 
water is forced 
through it. The 
other end of the 
tube is inserted 
through the center of a cork, cut taper- 
ing to fit various-sized faucets, and 
has a round plate soldered to the upper 
end to prevent It from slipping through 
the cork. The attachment can be car- 
ried in the vest pocket and is instantly 
fitted to any bathtub or lavatory faucet, 
or it can be used outdoors on a hydrant 
for removing the salt water after a dip 
in the ocean. — Contributed by D„ S. 
Rockwell, Ocean Beach, Cal. 



Metal Lining for Clothes Pocket 

To safely carry articles in a pocket 
where they would be easily broken or 
crushed, metal linings can be provided. 
For this purpose 
a very thin, hard 
sheet brass is 
used, A strip is 
cut having a 
width equal to 
that of the pock- 
et, and a length 
corresponding to 
t iv ice the depth, with an additional 
amount of approximately % in. to 
form the bottom of tire pocket and a 
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small strip, Vi in. wide by % in. long, 
at the center of one end (nr securing 
the lining in place. The metal is 
folded, as shown, to form a pocket, the 
top having a tendency to spring shut. 
The extra lap A, on the one end, is 
bent over the outer side of the pocket, 
securely clamping the lining in place. 
—Contributed by J. E. Noble, West 
Toronto, Ont. 



To Prevent Dust When Removing 
Ashes from Furnaces 

In removing ashes from furnaces, 
there is always a considerable amount 
of dust created that makes the task 
disagreeable, besides covering every- 
thing near by. One resident eliminated 
the dust with a homemade device, as 
illustrated. A piece of pipe was pro- 
cured that would reach to the rear 
part of the ash pit in the furnace and 
project far enough to make a handhold. 
The pipe was capped on one end and 
fitted with a hose connection op the 
other end, The part that extends into 




A Fiyc V/iUi Kumnaii-s Holes is Fastened to a Host 

tor WetUere AtntB to Frcvtnt Uusi 



the pit was drilled to make A number of 
small holes evenly spaced throughout 
its length. The pipe was then con- 
nected to a hose running from the 
laundry tubs. 

In removing the ashes, the pipe is 
connected up and run into the ash 
ptt, the water turned on, and by swing- 
ing the pipe about, the ashes are well 
wetted down so that in removing them 
no dust will be raised. 



GA 3-in. paperhangcr's roller, covered 
with soft plush and inked on glass in 
the same manner as a printer’s roller, 
makes an excellent device for inking 
over stencils. 



A Singletree for Use in an Orchard 

Its getting in around apple trees in 
an orchard with a cart drawn by a 
horse, many trees are skinned by the 




The Rr,d* q£ •(>,$ Singletree do Hot rreaent 

Any Projection That wiJJ Q&tI ft Tree 

ends of the singletree. Sometimes a 
bunch of rags tied on the ends wiEE pre- 
vent the skinning, but a much better 
way is to have a special singletree 
made in a semicircle, as shown. It can 
be bent to shape from a piece of heavy 
tire iron, a leather loop being attached 
to each end for passing the traces 
through, and books to engage the 
traces riveted on. The location of the 
hooks should be far enough back so 
that they will not be exposed. No part 
of the singletree, nor the hooks, will 
then touch a tree, and the leather traces 
will slip past easily. 



Pole to Loosen Window Catches 

The height of some window sash 
brings the catch out of reach, and to 
o]>en a window means to climb a chair 
and loosen the 
catch. To over- 
come this diffi- 
culty, I made a 
device as f o I- 
lows; A stick, 
long enough to 
reach the catch, 
was procured, 
and a coat hook 
attached close to 
one end. In use, 
put the hook on the catch and push up 
or pull down, and, for catches that turn 
sideways, give the stick a twist. — Com 
t rib ii ted by Maurice Handier, New 
Orleans, La, 
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Coat and Hat Hanger for Shops 

In many shops coats and hats are 
frequently hung Up on pegs fastened 
to boards., which are pro- 
vided with holes at the up- 
per end to suspend them 
from nads in the walls. It 
often occurs that the hat 
drops off, into the dust or 
dirt, causing much armoy- 
a n c c . Jf the hoard is 
equipped with a spring, as 
shown in the sketch, the hat 
will be securely clamped in 
place, and cannot fall of! ac- 
cidentally, To avoid the 
fishing necessary in placing 
the hoard on a nail, a taper- 
ing slot can he cut into the 
board with its point above 
the opening. The nail is 
easily caught anywhere 
within the wide opening, 
and will guide the board to 
the narrow end of the stot, 
supporting it in the usual 
way. — Contributed by John j. Kolar, 
Maywood, 111. 



Gasoline Can with Combination 
Whistle and Vent 

Even though gasoline cans are dis- 
tinctively colored, usually being 
painted red, dangerous mistakes are 

very apt to oc- 
cur if the can 
happens to be in 
a dark place, or 
otherwise so sit- 
uated that its 
contents arc not 
readily detected. 
A better safety 
device is to pro- 
vide a whistle 
which a u t o - 
matically blows every time the can is 
tipped. 

To make this device, a small oval 
whistle is required which will fit 
within the screw cap of the can. In- 
side of the whistle is placed a steel 
hall, sufficiently large to cover the 




whistle hole, but free to roll around 
inside when the can is tilted, A hole 
is made in the screw cap and the whis- 
tle, on the inside, so that the hole in 
the cap will line up with the one in the 
whistle. 

When the can is tilted for pouring 
out oil, the ball will roll away from the 
hole, allowing air to pass through 
which will serve two purposes; it will 
blow the whistle, thereby giving an 
alarm winch will probably result hi 
at! examination as to the contents of 
the can ; and it will also act as a vent, 
enabling a freer Sow of oil from the 
can, — Contributed by W. C- Loy* 
Rochester, Lid. 



To Stop Noise of a Valve Push Rod 

A common fault of a gasoline engine 
is its noisy operation when the valve 

WLVE BTEMj ** . Thi » ^ 

*r- r - J caused by the steel-to- 

steel contact of the valve 
I stem proper and the lifter- 
adjusting screw A, Bore 
a hole, % in, iu diameter, 
in the sere w to a 
depth of about % In., countersinking it 
slightly, as shown. A piece oi hard- 
fiber rod, % in. in diameter and ap- 
proximately in. in length, is pressed 
securely into the hole and hammered 
down until the countersunk portion is 
completely filled.. The extending por- 
tion of the fiber is filed Hush with the 
top surface of the screw. All the 
screws ate fixed in a like manner. This 
will make an engine almost noiseless. 



Starting Motorcycle Engine in 
Cold Weather 

Id starting a cold motorcycle en- 
gine, close tiie air shutter on the main 
jet, and then* by quickly opening and 
shutting the throttle while cranking, 
the motor will draw a rich mixture 
and start quite easily. The auxiliary 
jet will usually pick it up, and the 
air shutter can Ti l.- again adjusted where 
it runs best. — Contributed by F. L. 
Prescott, Starke, Fla, 



To Locate and Correct Troubles in Direct- Current Dynamos 

Br A. E. ANDREWS 

PART I—Spartting, at the Brushes 



I T is the purpose of this article to 
present the methods of locating 
and correcting the troubles that may 
occur In generators and motors at any 
time while they are in service. While 
the description may not be complete in 
every detail, at will cover a large per- 
centage of alt the cases of trouble that 
may arise , and will thus serve as a 
Useful guide to those in charge of ma- 
chinery. In the majority of cases the 
trouble is very easily remedied after its 
cause is once found, but the greatest 
difficulty is to recognize the cause, and 
for this reason a greater stress witl be 
laid upon a method to determine the 
cause. It is always best to try to lo- 
cate the- cause with as liLtle interfer- 
ence to the service of tire machine as 
possible. Proper care should be exer- 
cised at alt times not to expose oneself 
unduly to electric shock, or contact 
with bare conductors. With the ex- 
ception of one or two cases, tli-e fol- 
lowing description deals with what are 
termed low-voltage machines* and 
nothing above 85ft volts, Extra care 
should be taken in working around 
machines of higher voltage* as the dan- 
ger is much greater. In making the 
simple tests that are Suggested, it is 
assumed that the operator has the use 
of a voltmeter atsd an ammeter. 

FauU of the BtubJicb 

The one main cause for sparking 
at the brushes is that they are not set 
diametrically opposite. The setting 
of the brushes should be done while 
the dynamo is at rest, by counting the 
bars, by measurement, or by the use 
of reference marks on the commutator. 
The center of adjacent brushes should 
be IflO a apart. This can he done, if 
necessary, white the machine is run- 
ning by moving the rocker arm so that 
the brushes on one side wilt show the 
least spark, then adjust the brushes on 
the other side to the least-sparking 
point, anti clamp them in place. 

Another cause for sparking is that 
the brashes are not set at a neutral 



point. This may he remedied by mov- 
ing the rocker arm hack and forth un- 
til the sparking stops. 

If the brushes are not properly 
trimmed and set, they will spark. If 
sparking begins from this cause and 




Fie. 1^* Smoothing a Ct nT.L:itor with a Piece ol 
Sandpaper Qadccd with, a Piece al Heavy Clotfi 



the machine cannot be stopped, bend 
hack the brushes and cut off the loose 
and ragged wires, if metal brushes arc 
used, and retrim them as soon as pos- 
sible after the run is over. If there 
are two or more brushes in each set, 
they may be removed one at a time* 
and properly trimmed ones put in the 
place during the run, on any low- volt- 
age machine. To trim the brushes, 
first clean them from oil and dirt with 
benzine, soda, or potash, then file* or 
grind, them carefully by the aid 
of A standard jig, and reset carefully. 

The brushes of a set should be ad- 
justed separately until tliey are all in 
line and square with the same commu- 
tator bar, bearing evenly for their en- 
tire width, unless purposely set stag- 
gered. Adjust the pressure by the ten- 
sion screws and springs until a light, 
firm, yet even, contact is made. The 
pressure should be about 1.85 lb. per 
square inch, 

Fault of Comniuiaioi or Magnetic F icLd 

The commutator may cause the 
brushes to spark by its being rough, 
worn in grooves, not round, or by one 
or more bars being too high or too low. 
To grind down a commutator, use fine 
sandpaper laid tn a block, concaved to 

4A7 
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fit the eircum ference. Never use emery 
doth. or paper, nor emery in any form, 
Polish with a soft, clean cloth, A 
method that may be employed in clean- 




ing- S— ' The Heiv^ flJoili Eaten ding avtr the Ead 
the S-iadjjasjiT Prevents AsSp Cep^ef Dilt! 

Pjj-i.ij under :tie lirushi* 

ing a commutator when the surface 
is not worn trjo badly is shown in Fig. 
1, A piece of heavy cloth should be 
placed over the sandpaper, as shown in 
Pig.. 2, which prevents the fine copper 
dust from being carried under the 
brushes. If the surface of the com- 
mutator is rough, the sandpaper should 
be held against Lite surface by means 
of a curved piece of pine instead of 
the fingers. The sandpaper should be 
given a slight endwise movement along 
the commutator, to prevent the forma- 
tion of grooves. 

If the surface is tews badly worn io 
be ground down, turn it off with a spe- 
cial tool and rest while the armature 
is turning slowly in the bearings, or 
remove the armature and turn ott the 
commutator with light cuts in a 
lathe. The armature, when set in its 
hearings, should have from -Ar to %- 
in. play, so as to distribute the wear 
evenly and prevent wearing ruts and 
ridges. The brushes may he shifted 
sideways occasionally to assist in the 
distribution of the wear. 

If one or more commutator bars are 
high, set each down with a block of 
wood. Or a mallet, being careful not to 
bend, bruise, or injure the bar, and 
then tighten, the clamping rings. If 
this does not remedy the fault, file, 
grind, or turn the high bar or bars 
down to the level of the other bars. 
The high bar may make the brushes 



Jump or vibrate, and cause them to 
Ting,” If cuie or more bars are low in 
a commutator, turn down the others to 
true the surface and remove the low 
spots. The insulation between the 
bars will not wear as fast as the metal, 
and should be ground or turned down 
when necessary to remedy this fault. 

A weak magnetic fit Id will some- 
times cause trouble, and this may be 
due to a broken circuit in the field. It 
can be remedied by repairing the 
broken line, and rewinding if the break 
is inside of the winding. A short cir- 
cuit of the coils will cause the same 
trouble. If the short circuit is ex- 
ternal, repair it, but if internal, the coil 
w ill need to be rewound. The same 
trouble will result if the dynamo is not 
properly wound, or does not have the 
proper amount of iron. In the latter 
case, the only remedy is to rebuild it 
entirely. 

Excessive Current :in At matures 

Sparking at the brushes is also the 
result of an excessive current in the 
armature, which is caused, hi a gen- 
erator, by too many lamps on the cir- 
cuit (constant-potential system) ; by 
a ground or leak from a short circuit 
on the line, or by a dead short circuit 
on the line. In motors, it is caused by 
excessive voltage on a constant- 
potential circuit; by excessive am- 
perage on a constant-current circuit; 
by friction, or by too great a load on 
the pulley. 

To over tome the difficulties of the 
dynamo, reduce the number of lights 
and thus diminish the current called 
for on tlie plate. Test out, locate, and 
repnir the ground, A dead short cir- 
cuit will blow the safety fuse. Shut 
down the dynamo, locate the trouble, 
and repair it. Put in a new fuse be- 
fore starting again. The fuse should 
not be inserted until the fault is cor- 
rected, as it will blow out again upon 
starting the machine. If the trouble 
is not located, the voltage of the ma- 
chine should be brought up gradually 
from a low value, and the current 
output observed. An excessive cur- 
rent will indicate the trouble still ex- 
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ists, and the machine not 1>e 

operated until the trouble has been cor- 
rected. 

In motors, the proper value of volt- 
age should be used ami no other. Make 
sure that the motor has the proper Lair- 
mi t capacity. Remedy any cause 
from undue friction, and reduce tlic 
load to the proper amount for the rat- 
ing of the motor, 

F&n-lt af th^ Armature 

A short-circuited coil in the arma- 
ture will cause sparking at the brushes, 
A method of testing out, to find a 
short-circuited coil, is shown in Fig. 
3. When a coil between the segments 
to which the voltmeter is connected is 
shorted, the rending will be very low. 
Examine the commutator and remove 
any copper dust, solder, or any metal- 
lic substance, that might be making a 
contact between the commutator bars. 
See that the clamping rings are prop- 
erly insulated from the commutator- 
bars. as well as from carbonized oil and 
crip per dust or dirt which may form a 
short circuit. Test out for an internal 
short circuit or cross connection. To 
remedy such a trouble, re insulate the 
conductor, change the connection, or 
rewind the armature, J'ixaminc, tlic 
Insulation of the brush holders. Dirt* 
oil, or copper dust may form a abort 
circuit from the brush holder to the 




rocker arm, and thus short-circuit the 
machine, 

A broken circuit in the armature will 
cause the same trouble. A run may 
be finished by bridging the break tem- 



porarily, which is done by staggering 
the brushes till the run is finished. 
This is only a temporary makeshift 
to stop the sparking of the bar during 




a run when the dynamo cannot be shut 
down and must be followed by testing 
out and repair. A method of testing 
for an open armature circuit is shown 
in Fig. 4. When the ammeter read 
low, it indicates that there is an open 
co i 1 between segments, if the dynamo 
can be shut down, look for a loose or 
broken connection to tiie liar, and if 
one is found, repair it. If the coil is 
broken inside, the only remedy Is to 
rewind it. The break may be bridged 
temporarily by hammering the ilbs- 
connected bar until it makes contact 
across the mica insulation to the next 
bar of the commutator. This remedy 
may be of use to complete a run, but 
the bars must be repaired and the in- 
sulation replaced when the fault is cor- 
rected. Another way to make the 
bridge across, is to solder two lugs 
of the commutator together or use a 
piece of heavy wire to cut out the 
broken coll* In doing so be careful 
not to short-circuit a good coil an L 
thus make sparking from a short- 
circuited coil, 

A cross connection in the armature 
will also cause the same trouble. The 
cross connections may have the same 
effect as a short circuit, and they arc 
to be treated as. such. Each coil should 
show a complete circuit with no con- 
nection to any other coil. 



<[In repairing a fair-sized hole in an 
inner tube, it is better to place a patch 
cm both sides, and then vulcanize. 
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Easily Adjusted Automobile-Top 
Holder 



In the usual method or fastening 
automobile tops when down, leather 
straps are used to bind the ribs in 




place, H the straps are not bound 
tight, the top will rattle, En order to 
prevent this noise, a Strain must he 
put on the leather so as to reach a 
place where the strap will be tight. To 
avoid the tugging nuisance, and break- 
ing of straps, an attachment may he 
made' as illustrated, for automobiles 
having brackets similar to A, Or a 
holder can be fitted to automobiles 
having a horizontal bar, as IJ h to sup- 
port the top. In the former case, a 
rod, C, is selected which will enter the 
hole of the bracket A. This rod is up- 
set, ora collar wdded to it, at D-, so that 
sufficient length will he allowed on the 
short end for the bracket A anil a 
Standard nut. The rod is then bent 
U-shaped to accommodate the several 
top ribs, sufficient length being al- 
lowed for a crosspiece, E f and thumb 
nut, F„ The piece E is drilled to fit 
the rod Cr It is covered with a piece 
of hose and the rod C is similarly cov- 
ered at the bend to prevent marring of 
the ribs. In putting the top down, 
it is only necessary to swing the piece 
F out of the way. and drop the top 
into the U-shaped bracket, where it 
may be securely held by bringing E 
to hear on it, and screwing down the 
thumb mit F. 

Til the second case, the U-brackct 
may be formed of a suitable rod, forged 



so as to fit the rod B, and with the 
ends <j extended to accommodate the 
top ribs and the crosspiece H, thumb 
nuts being provided at the extreme 
ends. Protective covering can be 
placed around H, as before. For the 
lower part, one half of the hose should 
be removed at the center, as shown 
at j, so each of the ends can slip over 
one of the sides G; the half section 
will still provide the necessary protec- 
tion. The setscrew K locks the bracket 
in position on tlie bar B.— Contributed 
by Chester S. dicker, Indianapolis, 
Indiana, 



Recoil an a Gun Stock 

In order to lessen the kick of a gun, 
n recoil attachment can be used, as 
shown in the illustration. For this 
purpose, a special loose shoulder piece 
must be provided, or can be obtained 
by sawing the regular stock in two 
near the end. To keep the parts in 
line two %-in. steel pins are necessary, 
being provided with heads at one end 
only. The loose shoulder end of the 
gun stock should |>e drilled through, 
to fit the %-in + pins, and countersunk 
to about in. on the inner edge, to 
fit nil Stable recoil springs. Two %-in, 
bushings should be provided to serve 
as guides for the pins. 

In assembling the attachment, the 
bushings are first placed on the pins 
so that they will bear against the 
heads, whereupon the springs are in- 
serted. The pins can then be put 
through the holes in the special shoul- 
der piece, and their outer ends riveted 




RfroiiL DiviM oit « tilafliteek to Take Up tb* Shock 
from llie Firing 



over to prevent them from pulling out 
with the recoil of the spring. In the 
main part of the gun stock, two holes 
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are d railed to fit thy guide bushings, 
and CQUnterborcd for about ^4 in.* if 
necessary, to fit the springs. These 
boles must extend sufficiently beyond 
the inner ends of the bushings so that 
the heads of the pins will not strike 
the stock when the springs ate com- 
pressed to their limit, To fasten the 
bushings* holes are drilled for %-iin, 
pins, so that half of the pin is held by 
the gunstock and the remainder by 
the bushing. The opening in the gun- 
stock may be covered with a strip of 
canvas-, one edge being fastened to 
each piece of the stock ; or, if preferred., 
a rubber casing can be used to cover 
the gap, — Contributed by L. Hamm* 
Moline, III, 



Perforator for Postage Stamps 




Where return envelopes arc Sent out 
with a stamp attached many of them 

are detached for 
personal use. 
This could be 
guard ed against 
by the use of a 
stamp perforated 
with a device 
having a series 
o f needles o r 
prongs, as 
shown. These 
could be arranged to suit the fancy of 
the user, A stamp perforated with the 
needles is almost impossible to remove 
without being torn. 



A Show-Window Attraction 

One of the best methods of attract- 
ing the attention to a show window' is 
to place in it some device which ap- 
parently operates of its own accord. 
Such an arrangement is shown in the 
illustration. It consists of an impro- 
vised paddle wheel driven by a con- 
cealed fan, The rotating device con- 
sists of a ball of cork, or other light 
material, to which arc symmetrically 
hung razors, knives, tooth brushes, or 
similar articles, whidi will serve as 
paddles for the wheel. This ball is 
balanced on the point of a screw or 



nail driven through a cork, which in 
turn fits in the neck of a bottle, thereby 
clearly indicating the absence of any 




till! Air CrnmiJ'I from lit Silt Suites tfie Projection* 
fin Oile Side Only 



source of power through the base. On 
one side of the device a wall* or screen, 
must be provided, having slits, or 
holes* in it, and on the opposite side 
is placed a fan, carefully concealed 
from the observers. To rotate tine ball, 
the far is operated* which sends the ait 
through the openings in the wall, caus- 
ing it to strike the paddles and turn the 
ball. — Contributed by F. Armstrong* 
Ehttsbnrgh, Fa, 



An Adjustable Precision Square 



A machinist’s, or toolmakers, square, 
of novel* yet practical design, is shown 
In the illustration. Instead of the blade 
being solidly attached to the base of 
the square* it is pivoted on a pin. The 
plungers exert pressure against the 
blade on opposite sides of the pin. 
These plungers in turn are actuated by 
two blind setscrews. All that is neces- 
sary to adjust the square. is to turn the 
setscrews. This square is easily con- 
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may i>e made 
as it is possible to make any square,— 
Contributed by S, V. Brook* Hartford, 
Connecticut, 
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A Bench Soldering-Iron Heater 




The handy man at home can provide 
himself with a soldering-iron holder 

and heater that 
will serve the 
purpose of an 



expensive one 
at the outlay of 
a little time and 
the cost of a S- 
in, piece of 
pipe. 1 0 in, 
long, and a pipe 
tee. The pipe 
is threaded on 
both endi and 
cut to make 
two pieces, one ? in,, and the other, 3 
in, long. The unthreaded end of the 
long piece is split, or sawed, to make it 
quartering; the pieces arc turned out 
to form feet and holes are drilled in 
them. This pipe 3$ screwed to the 
bench, over a Bunsen burner. The tee 
is tu rued on the top of the pipe and the 
other short piece is screwed into one 
■end of the tee. The short piece is then 



filed to the shape shown, to receive the 
soldering iron,— Contributed by O. F, 
■Germaine, Mansfield, Ohio. 



Bushing Valve Cap to Raise Spark 
Plug 

Poorly designed valve caps On an 
automobile engine placed the spark 
plugs so low that it was difficult to 

get a socket 
wrench on them 
when it became 
necessary to re- 
move a plug. 
This also made 
the lower portion of the plugs extend 
into the combustion chamber, result- 
ing in clogged platinum points and 
causing ignition trouble. 

The difficulty was overcome by mak- 
ing a shoulder bushing to receive the 
plug, and enlarging the hole in the 




cap to receive the bushing. The 
shoulder of the bushing was slotted 
to provide a means of turning it in 
place. The work of fitting four such 
bushings was quite a job, but it was 
well worth the time, — ■ Contributed hy 
Adolph Kline, New York City. 



Muffler Cut-Out Made from Pipe 
Fitting 

A simple and cheap muffler cut-ouL 
can be made for a gasoline engine from 
a pipe tee, a piece of sheet Iron, and an 
iron rod. The tee should have a large 
side opening — unthreaded would be 
best. The valve consists of a thin 
sheet of stiff sheet metal, cut to a cir- 
cular form, to fit the side outlet of the 
tee. The axis about which the valve 
turns consists of a round rod with one 
end bent at right angles. The other 
ci if I should be sufficiently long to pASS 
clear through the large part of the tee; 
the bent cud simply forms the handle 




for operating the valve. The axis end 
of the rod should be slotted to receive 
the valve disk. The side outlet of the 
tee is suitably drilled for the rod. In 
assembling the parts, the disk is put 
[it place, and the slotted end of the 
rod put through the tee straddling the 
disk. 

When carefully adjusted for proper 
operation, the disk and rod may be 
soldered together, or holes d rilled 
through them, for rivets.. The cutn>ut 
is then ready to be connecter! between 
the engine and muffler. — Contributed 
by D. C. Goff, Knoxville, Tetm, 



(I A machinist must remember that the 
warmth of the hand will change the 
size of a caliper or gauge of any kind. 
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Hack for Storing Chain or Bope Tackle 

1st order to store rope or chain tackle 
conveniently, a rack can he provided, 
as shown in the illustration. It con- 
sists of two frames, one for the tackle 
and the other for the hoisting gear. 
The first consists of two angle irons 
connected by a rod on which to sus- 
pend the tackle. The ends of the rod 
are threaded sufficiently so they can 
he fastened to the angle irons, with a 
nut on each side of the webs, The 
frame for the hoisting gear is simi- 
larly made hut further provided with 
a loose sheave on its connecting rod, 
which should be free to slide back or 
forth, or revolve, The angle in>ns 
should he shorter than in tire former 
case so that the sheave rod will be 
above the tackle support. 

To rigidly fasten the frame, each of 
the angle irons should be cut at its 
upper end, with one web of each bent 
At right angles to its length, ris shown 
at A, and each end drilled to fit a .sup- 
porting bolt. The frames can then be 
placed and fastened to a convenient 
support overhead, so the sheave rope-- 
used for raising or lowering the tackle 
— will tend to pull the tackle hook over 
the supporting rod when, by slightly 
lowering the hook, it will catch on the 
rod and be suspended from it. In 
taking down any tackle, the looped 
rope is first placed so as to catch under 




the hook, which can then be raised 
off the rod, and the tackle lowered to 
the floor, — Contributed by John Mar- 
grr, Honutu'u, M. I. 



A Lock for a Theater Emergency Exit 

A good panic-proof emergency-door 
latch for theaters that is always locked 
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Door PlcIcjih rhe Latth Antoni.!': it ally 

from the outside, but which complies 
with any fare ordinances, can be made 
at small cost in the following manner. 
The latch is formed of a rod, about 
14 im in diameter. The piece A is bent 
as shown in the sketch and one end 
is flattened for % in., through which a 
Vrim hole is drilled, while the other 
end is flattened for 8 in, and provided 
with two L A“in, holes, one near the end, 
and the other 1 Vi in. from the first 
bole. 

The rod B is flattened on one end 
only, and a Vi-in, hole drilled through 
this end. It is then bent, as shown, 
ho that it will clear the door about 
!4 in. The angles C are made of iron, 
y in. square and Vi in- thick. These 
arc bent at right angles, so that each 
part extends 1 in. Two holes are drilled 
In. one end for screws, and a 14 -in, 
hole is drilled in the other end, to 
admit a bolt to hinge the rod A. The 
parts are assembled with stove bolts 
having double nuts, so that the rods 
A and B will swing easily. The rod 
B engages in a hole in the floor, or 
preferably, In a si«a It iron plate 
screwed to the floor. A light pressure 
on the bar A will raise the rod B from 
its keeper, and allow the door to swing 
open. Oil theater doors all other locks. 
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should be removed- A rush for the 
door cruises the latch to be released by 
pushing against it. — Contributed by 
R, R. Cantrell, Red Oat, Iowa. 



Homemade Steam Trap 

It is frequently desirable to have a 
trap for draining water from steam 
main hut the purchase price for the 
manufactured article may not be on 




hand. In most places sufficient odds 
and ends are lying around to construct 
one as shown in the figure. The neces- 
sary fittings are: two tees, two ells* 
one angle valve, six pipe nipples, three 
unions, one plug, one reducing bush- 
ing, one packing box, gland and nut. 
two bronze, or brass, valve stems, and 
a threaded coupling for the same. 

The side outlet oi one tee forms the 
inlet of the trap. One end of this tee 
is closed with a plug. A, which is 
drilled and tapped for a suitable brass, 
or bronze, rod, B, of sufficient length 
to extend about halfway between the 
uprights of the U-bend trap. The sec- 
ond tee, C, is fitted with a reducing 
bushing, D. Into this is screwed a 
packing box, E, which should be made 
to fit a gland and nut from a discarded 
valve, The angle valve G requires a 
few slight changes before it can be 
used for the trap. The valve stem 
should be turned down to the diame- 
ter of its projecting end, thereby per- 
mitting tt to move back and forth 
without the necessity of rotating it. 
The valve stem JE and the rod B are 
threaded and connected by means of 
a coupling, J. Lock nuts should be 
used to keep the valve in the set posi- 



tion. Adjustment may be made by 
turning the stem H r Three unions arc 
used in the pipes forming the U-part 
so that the trap may easily be assem- 
bled or removed without breaking the 
main line. Should the trap vibrate 
excessively, it will be necessary to bind 
the sides of the U-bend by means of a 
tie rod, K, Whenever the pipe line is 
full of water, the valve G should be 
open, allowing the water to leave at 
the outlet. When the pipe is drained 
and steam starts to flow, the steam, 
being hotter than the water, will cause 
the stem B to expand. This ki turn 
forces the stem 71 and valve against 
the scat, thereby shutting off further 
escape of water or steam, — Contrib- 
uted by H, L. Hauptmann, Cleveland, 
Ohio, 



A Weed Remover 

Having a It and cultivator which 
broke up the soil well but did not re- 
move very many weeds, I tried the 
following plan with success: Some 

strong but rather small wire was 
stretched tightly between the teeth and 
fastened at such a height that the wire 
just cleared the surface of the ground. 
When in use the teeth break up the 
soil and the wire pulls out the weeds 
as it is drawn along close to the 
ground. — Contributed by Abner B. 
Shaw, N, Dartmouth;, Mass. 



Sign Painter’s Palette 

The conical tin caps of varnish and 
other similar cans come lit very handy 
when one has to use small quantities 

of various colors 
on one job. The 
caps can be in- 
serted In holes 
bored in a piece 
of board, or fas- 
tened to a tin 
plate with a bit 
of solder. The 
tin plate can be 
turned up at the 
edges. — -Contributed by James M. 
Kane, Doyle stow u, Pa. 
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Core Boxes for Square and Rectangular Cores 

Be J, A, SHELLY 

I T is not the purpose of this arLiele Where a cheaper job is required. 

to describe ail devices used for mak- the box shown in Fig. 3 is frequently 
mg the kind of cores under this sub- used. It is of butt-joint construction 
jeetp but a number of the most Com- 
mon forms will be mentioned. 

It is always lies! to have the core 
box part at opposite corners, unless 
they are very shallow or have plenty 
of draft, in which case they can be 
safely fastened at all four corners. 

There are cases where it is necessary 
to have the box part at all four corners h 
as, for example, when there are small 
projections on the four sides of the 
core, that cut into the sides of the core 
box and make it necessary to draw the 
sides of the box away in lines at right 
angles to the sides of the core. 

BLOC* t-':;-,. 
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dE T .vo PitcEn of Wood 

and depends on dowel pins in the loose 
corners to withstand the end strain of 
ramming. This form is not to be com- 
pared with the one shown in Fig, 1, 
but where only a few cores are re- 
quired, it answers every purpose. 

For smaller cores of the same gen- 
eral shape, the box shown, in Fig. $ 
is the usual form. The two halves are 
cut from single pieces of wood and 
doweled together before the rectangle 
is laid out. Laying the rectangle out 
as shown makes it very easy to draw 
the sides of the box away from the 
core. 

A core box made from a single piece 
of wood is shown in Fig, 4. It is cut 
out with a band saw. The irregular 
joint docs away with the dowels. The 
joint line and rectangle are laid out 
before any cutting is done, and it] draw- 
ing the lines for the rectangle, or 
square, as the case may be, allowance 
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Box Part on Oppuj-Ltc CcuiEri 

The most common kind, and prob- 
ably the best corner joint, is the 
housed joint, shown in Fig. J. By its 
construction, it effectually prevents 
the ramming out of the ends of the 
box. It is the standard form for first- 
class wOrk- 
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most be made for the stock removed 
by the band hsuv in cut? ing on llie 
joint line. 

Another standard form that is in 
general use is shown in I’ig. 5. This 
is used where a thin core is desired 
and when the thickness of the bo* 
will not permit dowels. The bo* is 
only used for small, light cores. 

The device shown in Fig. 6 is ex- 
tremely simple, and gives excellent 
results on long cores for columns, and 
similar work. Two parallel straight- 
edges, placed as far apart as the depth 
or thickness of the core, constitute the 
core box. These straightedges are 
kept to the proper width, or distance 
apart, with battens, or cleats, fastened 
across the face with screws. These 
battens are spaced about $2S or 30 in. 
apart. Channel iron is used for the 
core plate, and it is only necessary to 
remove the battens to free the core. 

It happens, sometimes, that a very 
large core is required, and to save lum- 
ber and the necessity of handling a 
large and heavy body of sand, the core 
is made in four pieces and set up in 
place in the mold, as shown in Fig. 7. 
The sketch. Fig. 8, shows the box for 
making the sides with both ends cut 
down to receive the end cores. A 
filling-i n end piece is used in each end 
of this box, to form the short end 
cores. 



Safety I>og for Small Lathe Work 

A" great many methods are used and 
tried for the protection of workmen 
from the danger of being caught in 

revolving s e t- 

T) screws of lathe 

dogs, The 
screws are usually pro- 
vided with hoods, or are 
P laced in countersunk 
boles. These methods fre- 
quently turn out to be a 
nuisance, or $ p e c i a.l 
wrenches must be pro- 
vided, which are frequent- 
ly lost when required. 

The simple lathe dog illustrated 
combines the necessary factors of 



safety and convenience- It consists 
of a plain metal ring* drilled and 
tapped for a left-hand thread, A steel 
rod, threaded at one end to fit the 
washer, is bent with its ends at right 
angles to each other, forming the tail 
for the dog and the wrench for the 
setscrew. No sharp comers, or dan- 
gerous projections, are presented, and 
the thread being left-handed, the dog 
tends to grip the work more firmly as 
it is being driven by the lathe. 



Testing Small Motors with a 
Magnetic Brake 

In testing small motors by means 
of a prony brake the results are far 
from satisfactory, and other methods 
must be employed which arc capable 
of giving more accurate and consist- 
ent tests. A method used with excel- 
lent results in testing very small mo- 
tors of about V, 0 hp. is shown in the 
illustration. The principal parts that 
constitute the testing device are a cop- 
per disk. A, mounted on the armature 
shaft ; two electromagnets, B„ con- 
nected by a yoke, C, the combination 
being mounted on a shaft, D, which is 
pivoted on the knife edges K and F, 
and a spring G, one end of which is 
fastened to the shaft D and the other 
end attached to a piece, H, mounted on 
the support J f as shown. The pointer 
K vn attached to one end of the piece 
H, and so arranged that it may be 
moved over a graduated circular scale, 
laid out on the surface of the support J. 

The operation of the device is as 
follows: When the disk A is revolved 
opposite to the poles of the electro 
magnets there are electric currents pro- 
duced in the disk which react upon 
the magnets and tend, to carry them 
around with the disk. Any movement 
of the electromagnets is prevented by 
turning the pointer K in the opposite 
direction to that in which the disk is 
turning, thus producing a torque in the 
spring until the pointer L is- at its 
zero position. The position of the 
pointer should be noted and also the 
input to the potor together with its 
speed. If the torque produced In the 
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Spring G were known* the output of 
the motor could be easily calculated. 

To determine this torque, proceed as 
follows: Attach two lever arms to the 
yoke C so that they extend out on op- 
posite sides perpendicular to the axis 
of the yoke, Suspend from these two 
lever arms two scale pans of exactly 
the same weight. The points of sus- 
pension of the two pans should be ex- 
actly the same distance from the center 
of the shaft. Turn the pointer K to 
the |josition it occupied when a bal- 
ance was obtained during the test, and 
then place hi the proper scale pan suf- 
ficient weights to bring the pointer L 
back to the xcro mark. The product 
of the weight in pounds, required to 
produce a balance, and the di stance in 
feet the point of suspension is from the 
center of the shaft, gives the torque in 
pound -feet. This value of the torque 
may then be substituted in the follow- 
ing equation and the horsepower cal- 
culated, 

_ T Torque X6.2B32XR- P- M. 

H P“ 33*60— 

The accuracy of the device will de- 
pend upon the care exercised in con- 
structing and operating it. The deflec- 
tions of the pointer K for the various 
outputs may be changed by varying the 
strength of the electromagnets or the 
size of the spring. The supports E 
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and F arc so constructed that any 
movement of the shaft amounts to its 
turning on its own axis. 



GWben brushing chips and dirt from 
a machine, be careful to keep them 
from falling into journals or parts 
where they will cause injury. 



Recosting Worn Plated Parts on 
Automobiles 



An outfit that wilt recoat wort] 
nickel parts on automobiles without 
removing them, is shown in the illus- 




tration. While this device will not 
put on the regular plate, it will refinish 
places where the nickel is worn off 
so they look Jike new and will last 
for some time. 

Procure two pieces of good flannel, 
each about 6 in, square, also a piece 
of brass screen of the same size, and 
sew them together, with the screen 
between tbe flannel pieces. At erne 
corner of tbe screen, solder a piece of 
copper wire for a connection, Makt 
the electrical connection from the pad 
to the battery and to the article to be 
plated, as shown. 

Prepare a solution as follows: Place 
in a S-qt. bottle G o z, of nitric acid, 
and 4 ox, of mercury. This mixing 
should be done in the open air, and 
when doing it, one should be very care- 
ful not to inhale the fumes, or vapor, 
as it is a deadly poison. Allow the 
mixture to stand until it stops boiling, 
then add nickel, about tbe weight of 
two five-cent pieces, and let the solu- 
tion stand for half an hour. Fill the 
bottle with distilled, or rain, water. 

Apply tbe solution to the pad and 
rub it over the part to be coated. The 
result will be a fine lustrous color that 
will wear for a considerable length of 
time. 
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Sockets for Broken-Shank Drills, 



When a drill shank is twisted off it 
is usually thrown away and a new one 
milled, or else some special socket 





VIEW SHOWING DC1LL 1M SOCKET 
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must be provided to drive it. With 
but very little change, a regular socket 
can be used to drive such drills with- 
out spoiling its service for drills reg- 
ularly provided with shanks. For this 
purpose, several boles arc drilled and 
tapped in the socket to fit slotted, head- 
less or flat-head setscrews. The twist- 
ed-off drill is ground to provide a flat 
bearing for tbe setscrews. When in- 
serted in the regular socket, it can be 
securely held in place by tbe setae re ws 
provided with flat bottoms, which are 
screwed against the flat place on tbe 
drill.- — Contributed by J. V. Romig. 



SimpEe Flexible Coupling for Trans- 
mitting Small Power 

In connecting shafts that transmit 
small power, the simple flexible coup- 
ling illustrated can be made to serve the 
purpose as well as a complicated and 
expensive connection. The shafts; are 
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drilled for sui table-sized pins. These 
arc bent at one end and then pressed or 
driven in place, after which the other 



end is also bent, thereby forming a let- 
ter C with the parallel ends equally 
distant from the shaft, A driving disk 
is required to complete the coupling. 
The disk is a circular piece of thick 
leather, provided with four holes to 
match the projecting ends of the 
coupling pins, but sufficiently large to 
give ample clearance for flexibility and 
free end movement of the shafts. 



Electric-Bell Alarm for Passenger 
Elevator 

Speed governors, or brakes, are 
usually provided on passenger ele- 
vators to prevent them from dropping 
or traveling too fast. Hardly any at- 
tention is paid to the actual load car- 
ried, except to judge it approximately 
by the number of persons in the cage, 
which can only be a rough guess as 
regards actual conditions. In order 
to indicate when a limit load is being 
carried, an arrangement, as shown in 
the illustration, can be used by which 




crank lever, attached to the cage frame, 
is supported at one etui by a clevis 
fastened to the elevator cables [ the 
other end fits up against a compression 
spring which rests against a bracket 
fastened to the elevator frame. One 
contact of the electric-circuit switch is 
rigidly fastened to the cage frame, and 
the other to a rod connected with the 
spring end of the bell crank. During 
an overload, the spring will be com- 
pressed sufficiently to allow the switch 
contacts to come together, thereby 
closing the circuit and ringing the bell, 
— Contributed by T, B, Lambert,, Chi- 
cago, III, 
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Inexpensive Wood Pulleys 



By PAUL A. 

A T ore lime I had occasion to use 
gome wood pulleys in connection 
with a small gasoline engine. The cost 
of manufactured pulleys was prohib- 
itive so it became necessary to devise 
some simple, cheap way to' make them 
with the tools available. There were 
just three things to be considered, the 
material, how to turn them, and how 
to key them to the shafting. 

The first was easy. A block of pine 
boards was built up in layers, ns shown 
in FSg. 1. The joints between the 
boards of one layer were set at an 
angle to the joints of another layer. 
Enough layers were added in this way 
to make a block of sufficient thickness 
for a pulley of the desired width. 

The boards were then screwed, or 
nailed, together, care being taken to 
leave no nails or screws j?tojceting on 
the surface to be turned. A rough cir- 
cle was then drawn oti the boards, and 
the block was roughed out with a band 
saw, to make the turning easier. 

This latter operation was performed 
on an improvised lathe, made from a 
circular-saw mandrel and driven by a 
gasoline engine. A faceplate, as shown 
in Fig. was made of wood. The pul- 
ley block was fastened to it with wood 
screws, nnd the whole mounted on the 
saw mandrel. An ordinary carpen- 
ter's chisel with a very slight bevel 
was used to do the cutting. Care must 
be taken to do all the turning from the 
Ielcc of the block, of the chisel will 
catch in the end grain of the wood and 
cause considerable trouble. Frequent 
grinding of the tool will help a great 
deal, as a sharp edge is the secret of 
smooth work. A slight crown is 
turned on the pulley to keep the belts 
from running off. 

The pulley is bored to fit the shaft 
by using a narrow chisel. If the pul- 
ley is very wide, it may lie easier to 
bore a few layers, then remove them, 
and finish the remainder. After the 
turning is finished, the pulley may he 
polished with somq coarse- sandpaper. 



BAUMEISTER 

A very simple, as well as an effective, 
way of keying the pulley to the shaft 
is shown in Fig. 3. Assuming that the 
pulley is to be at least four layers 
thick, although this is not absolutely 
necessary, the two inner layers are 
notched., as shown m Figs, 1 and S f 




the notches in otic being at right an- 
gles to the notches in the other. Two 
holes are drilled in the shaft* at right 
angles to each other and at a distance 
a^iart equal to one layer of boards. 
The keys are parts of large nails* the 
size of which will depend on the con- 
struction of the wheel. The pulley is 
then assembled by .slipping the layers 
over the shaft so that the nails fit in 
the notched layers, as shown in Fig, 8, 
The end layers are put on* and all 
four screwed together, The outer 
layer* will prevent the pulley from 
slipping on the shaft. If there is one 
joint in each layer which comes on a 
diameter, the pulley can be assem- 
bled without slipping it over the shaft. 
This would allow its 3>eing put On 
a shaft upon which there were already 
other pulleys. 

More than likely the pulley will need 
some turning after assembling, as it is 
nearly impossible to bore the pulley 
absolutely true. This can be done by 
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driving in wood, wedges between the 
pulley and the shaft. If the face is 
not smooth, a light cut can be taken 
while the pulley is in place, or coarse 
sandpaper can be used. If just ordi- 
nary care is taken, good serviceable 
pulleys can be made, even though they 
may look a bit more clumsy than those 
purchased of a regular manufacturer. 



Automobile-Radiator Cover for 
Winter 



The owner of an automobile, having 
almost constant use for his car, de- 
sired to have some arrangement for a 
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radiator cover that could be regulated 
from the driver's .seat so that, in go- 
ing; against the wind, very little air 
should be admitted to the radiator, and 
when turning with tbc wind, it could 
he changed without stopping and get- 
ting Out of the car, A short curtain 
roller, with its attachments, was pro- 
cured and fastened over the open space 
in the radiator covering. A piece of 
the same material as used for the cov- 
ertng was attached to the curtain roller 
as a curtain, and a cord was fastened 
to the stick at the bottom. 

The cord was passed through eye- 
lets set to run it through the dash- 
board, where a ring was tied to its 
end. Hooks were screwed into the 
dashboard at various points over which 
the ring is sloped in making the cur- 
tain adjustments. It is only necessary 
to give attention to the cord end, when 
turning toward or with a brisk cold 



wind, to regulate the proper amount 
of air for cooling the radiator. 



Lifting Microscopic Cover Classes 

To lift the very thin microscopic 
cover glasses in research work one 
person employs a device as follows: 
The device consists of a small brass 
tube about the size of a lead pencil, 
with a brass plate on one end, having 
a bote in its center, and a rubber bulb 
cm the other — one taken from a medi- 
cine dropper. To lift one of these 
delicate glasses it is only necessary to 
moisten the surface of the brass plate, 
press the rubber bulb and then press 
the brass plate upon the glass. The 
suction holds it in place until released 
by pressing the bulb, 



Storing Sulphuric Acid 

Sulphuric acid that is kept for any 
length of time in bottles not having a 
glass stopper, will become blackened 
by particles of carbon and organic 
matter resulting from contact of the 
acid with the cork, which will be 
quickly destroyed. The acid should be 
kept in glass-stoppered bottles. How- 
ever, the blackened acid need not be 
thrown away, as it will do very well 
for charging batteries, and for many 
other purposes where extreme purity 
is not essential. 



Repairing a Broken Spirit-Level Bulb 

A carpenter accidentally broke his 
spirit level and not being able to pur- 
chase a new glass and being sorely in 
need of a level, he repaired it in the 
following manner ■ The glass being 
broken on one end, the tube was filled 
with alcohol and then the opening 
sealed with sealing wax. The glass 
was put back in the frame and adjusted, 
and it worked as well as before. 



tLKeep all automobile electric globes 
screwed tightly in their .sockets to pre- 
vent the breaking of the filaments by 
sudden jars. 
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A Musical Doorbell 

By H. MAKCELLE 




additional male rial to fasten on the 
ends of two uprights* which are cut 
long enough to admit the longest tube 
and allow sufficient room for a large 
roller and space at the top to swing the 
tubes. 

A base is cut from a board* % in. 
thick and of sufficient size to admit the 
roller and tube raek P together with a 
small battery motor. The tube rack 
is fastened to the back of this base by 
making a tenon on the lower end of 
each upright* and a mortise in the base- 
board to receive it. 

A roller is turned from a piece of soft 
pine, large enough to provide room Or 
its surface lor a number of horizontal 
lines equal to the 
number of notes in 
the composition to 
be played. These 
lines should not be 
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T N the construction of this doorbell 
^ it is best to purchase a small in- 
strument known as the "tubaphone.” 
It consists of a rack with several pieces 
of brass tubing cut to different lengths 
to give the proper tones as they are 
struck. Such an instrument with eight 
tubes will play almost any tune* and 
can be purchased from 30 certs up, de- 
pending on the size. Brass tubes can 
be purchased, cut, and toned, but the 
time taker in doing this is worth more 
than the price of the instrument, and 
no changes are necessary in it to make 
the doorbell. 

Several strips of pine, $ in. wide and 
f/g in. thick, Eire procured for the frame- 
work. The tubes are 
placed on a table top, 1 in. 
apart and with their lower 
ends (.m a line at right 
angles to their length. 
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Allow a space of I in, outside the first too dose togetlier. Supposing tlie 

and last tube, and cut a piece of the music it is desired to play has In notes 

wood to this length, allowing sufficient in tts composition, then. Ifr horizontal 
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line?! must be spaced evenly on tEie sur- 
face of the roller. The length of the 
roller should be a free-working; fit be- 
tween the uprights. A steel rod 

is run through its center for a shaft, 
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allowing sufficient ends for the bear- 
ings, and, in addition, at one end suf- 
ficient length for a. pulley, 

The motor is lined up on the base, so 
that its pulley wheel will run a belt on 
the large wheel of the roller. The cur- 
rent is turned on after making belt and 
wiring connections, a lead pencil is held 
directly centering the place where each 
tube hangs, and a line is drawn on the 
circumference of the roller, 

A Va-in, hole 5s drilled tb rough each 
tube, near one end, and a piece of cat- 
gut string run into it to make a banger, 
A piece of board, long enough to fit 
between the uprights when placed on 
the slope formed by the upper ends of 
the tubes after their lower ends are set 
straight on a line at right angles to 
their length, and wide enough to swing 
the tubes elt;ar of the frame, is fas- 
tened in place, as shown. Small screw 
eyes are turned into the under side of 
this board, at even spacing* of 1 in.* 
and used to swing the tubes by lire cat- 
gut strings, Another piece of board, 
the same width as the former, is placed, 
perfectly horizontal, between the Up- 
rights a short distance above the lower 
ends of the banging tubes. Evenly 
spaced holes are bored in this cross- 
piece to admit the cuds of the tubes. 
The holes should be of such size that 
when they are lined with a piece of felt. 



the tubes will have a little play with- 
out touching the rides at any point. 

The hammers are each made of a 
strip of sheet brass, having a length 
that will extend from the base to a 
short distance above the lower ends of 
the tubes. A hole is drilled in each 
end of the strip, the lower one being 
of a size to fasten it to the base cross- 
piece with a round-head wood screw. 
The hole in the upper end is used to 
fasten a small block of wood with a 
sere iv, for the hammer bead. A small 
strip of felt is glued to the striking side 
of tlie block. Another piece of brass T 
used for a trip, is fastened to the center 
part of each long piece with rivets, so 
that its upper end will be near the cen- 
ter of the roller for height, and strike 
the end of a small peg driven into the 
roller, Tlie length of these pieces, in 
fact, of all pieces, will depend on the 
length of the tubes in tlie tuhaphone 
and the size roller required for tine 
music, 

The setting of the pegs in the roller 
requires some patience in order to get 
the tune correct, hut one mistake will 
be of more value than an hour's de- 
scription. The pegs can be procured 
from a shoemaker. If the roller is of 
pine, they can be driven into the wood 
of the roller with a hammer. 

With ordinary connections to the 
push button and motor, tlie mechanism 
will Only run while the push button is 
being pressed. A device that will 
cause the piece of music to be played 
through to the finish after the push but- 
ton is pushed for a short time, consists 
of a turned piece of wood fastened to 
the outside surface of the driving wheel 
on the roller. This piece of wood 
should be carefully set, so that its out- 
side surface will be true as it revolves. 
Three brushes, made of copper strips! 
are fastened to the base. The length 
of these brushes will depend on the 
rize of the roller and height of the block 
of wood. They should be evenly 
spaced and fastened, so that they will 
be insulated from each Other. One 
strip of brass, or copper, is fastened 
around the turned piece of wood. This 
strip must be as wide as two brush en. 
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except for a short distance to make a 
break in the electrical circuit. The 
notch in the strip, to make this break, 
should he on the outside edge where it 
will disconnect the center brush, and 
its location on the turned piece of wood 
should be on a line with the end and 
the beginning of the pegs for the music. 
Another short strip is fastened to the 
turned piece of wood, where it will 
make a contact with the first brush 
when the second or middle brush is in 
the notch , or disconnected, and is con- 
nected to the other notched Strip with 
a piece of wire run beneath the wood. 

The wiring shown will make ft pos- 
sible to start the motor with the push 
button which will turn the roll far 
enough to connect the center brush; 
then the roller will turn until the music 
is played, at which point it will stop 
and remain in rest until the push but- 
ton again makes the contact. 

The entire tnechanism can be made 
to set or the mantel or shelf, incased 
like a mission clock, and the wires run- 
ning to it may be concealed. 



Replacing Buckle Tongues 

Having several buckles without 
tongues I tried to repair them with 
pieces of wire, but could not get them 

to bend short 
enough to fasten 
around the 
buckk frame. 
Soms cotters 
were at hand and 
seeing them 
gave me the idea 
of using one leg, 
with the eye 
part, as a tongue. 
By using the 
proper-sized cotter, a substantial and 
quickly made repair wilt be the result, 
— Contributed by Kverctt Hoar, Bow- 
many] lie, Out, 




C Bread crumbs thoroughly rubbed 
over a pencil drawing will remove most 
of the dirt and without disturbing the 
peocit tines. 
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Drying Towels in Photographers 
Dark Room 

In doing a large amount of photo- 
graphic work the towel becomes wet, 
and to dry the hands on it is impos- 




A:i ELEC.trk Globe Makes Ilsai ip (he Spool far 
Dfydrit a FortLcn of the ToweI 



sible. To obviate this annoyance, I 
made a gal vanf zed-iron pipe, a]>out £ 
ft. long and & in. in diameter, with a 
disk, or circular piece, of metal about 
10 in. in diameter soldered on each end 
to form flanges. One flange was fas- 
tened to the wall of the dark room in a 
convenient place to support the device. 
On the inside of the spool, or towel 
support, an ordinary incandescent 
electric globe was placed. The heat of 
the lamp would easily dry 13 in. of 
the towel, and when the dry part was. 
pulled down for use another wet por- 
tion was brought into position for 
drying. 

Those who have tried to handle gel- 
atin dry plates with moist hands will 
readily appreciate the value of this 
simple contrivance. The lamp in the 
spool is connected on the switch with 
the ruby light, so that it is not for- 
gotten, when leaving the room, to 
turn it out, — Contributed by T, B, 
Lambert, Chicago, 
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A Combination Electrically Operated 
Door Lock 



The illustration shows a very useful 
application of an ordinary electric door 
lock in the construction of a combina- 




Tbie Htiis-Tick H-ta-rl* H -a Id jar the TJiuYin:al.; Ln 
Pl-nt-r Constitute tht Cuml inalioTi Points 

tion lock and alarm to be operated 
from the outside of the building. 

The three numerals, I, £, and 4, or 
any otlier combination of numbers 
constituting' the house number oil a 
door, are made of some kind of insu- 
lating materiat and fastened in place 
on a base of insulating fiber, or wood, 
about % in. thick, by means of ordi- 
nary brass-headed tacks,, as indicated 
by the black dots. The tacks will ex- 
tend through tire base a short distance 
so the electrical connections may be 
made by soldering wires to them, as 
shown by the diagram, alternate tacks 
being connected together with the ex- 
ception of three; for instance, A, B, 
and C. 

The terminals of the leads that are 
connected to alternate tacks are in turn 
connected to the terminals of a circuit 
Composed of an ordinary vibrating 
bell, D, and battery, E, If any tivo 
adjacent tack heads be connected to- 
gether, except tacks A, B, and C„ the 
bell circuit will be Completed and the 
bell ring, which will serve as an indica- 
tion that some one Is tampering with 
the circuit. The person knowing the 
combination, connects the tack heads A 
and, B, and at the same time connects 
the tack head C with F or Cr, or any 



other tack head that is connected to 
the plus side of the battery, whereby 
a circuit will be completed through the 
lock H and the door is opened. Any 
metallic substance, such as a knife, 
key, or finger ring, tnay be used in 
making the above indicated connec- 
tion, and there will be no need of car- 
rying a key for tills particular door so 
long as the combination is known. 

The base upon w'hich the numbers 
are mounted and through which the 
points of the tacks protrude, should 
be mounted on a second base that lias 
a recess cut in its surface to accom- 
modate the wires and points of the 
tacks. 

The combination may be made more 
or less complicated, as desired, by 
connecting the tacks in different ways, 
and by Using a Separate battery for 
the bell and lock. The circuit leading 
to the door lock, if there is one already 
installed, may be used and then no 
extra circuit is needed. 

Such a device has been used on a 
private-desk drawer with entire satis- 
faction, The battery was placed in 
the back end of the drawer, and if it 
happened to fail, a new one could be 
connected to the points B and J so 
that the drawer could he opened and 
a new battery put in. 



Lock for a Fancy Hairpin 



To avoid losing a fancy hairpin, bend 
one leg of the pin as shown in the illus- 




T; , ie Bend in the Pin wiJ] Ila Id In the Hair And 
Prevent teas ';■£ th$ Pin 



formed by the bend will prevent the 
pin from dropping out.— Contributed 
by W, C. Loy, Rochester, Jnd. 



<TA metal surface polished with oil 
will keep clean longer than when 
polished dry. 
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Trick Bottles and Glasses 



By GEORGE W. GATLIN 

The performer presents to his ait- press by vising a round copper tube, 
dicncc two pasteboard covers, one bot- with fine emery applied to its Cod, as 
lie and one glass, Saying that he a drill. The hole should be so placed 




Uft4er B*eh C«ni triad In ll Betll« Md •<«* t? PlacSung »he Caver th* g«ttle te M*ie l« Rise 
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wishes to secure the safety of the bot- 
tle and glass, tie places covers over 
them, cautioning the audience to note 
carefully which cover incloses the 
glass and which the bottle. Then he 
says that, to prevent any misunder- 
standing as to their positions, it is de- 
sired the audience designate which 
cover holds the glass. The response 
will be unanimous, "the left” or "the 
right 1 ' as the case may be, but on rais- 
ing that cover the bottle vs exposed. 
Covering the bottle again, and asking 
the audience if they were quite sure 
that their eyes did not deceive them, 
he states that the glass is really under 
the cover just lifted and returned to its 
place. To prove it, the cover is lifted 
again, to show the glass this time. The 
changing can, be done as often as de- 
sired, or will amuse the crowd, 

The secret of the trick consists In 
the use of two covers, two bottles and 
two glasses, and the manner of per- 
forming it is as follows: The bottle* 
are bottomless and of such si;:e as to 
admit the glass without sticking, A 
round hole is cut in one side of each 
bottk, about 314 in- above the bottom. 
This can be accomplished in a drill 



that a finger will strike the top of the 
glass when both bottle and glass are 
set on the same- surface. If dark-colored 
bottles are used, a false bottom can 
be made and fitted in each bottle above 
the upper edge of the glass. This bot- 
tom can he cemented in place and made 
liquid-tight, so that some wine may be 
placed in the buttle and pouted into 
the opposite glass to show that it holds 
liquid. In doing this part of the trick, 
make no more changes with the wine in 
one glass. 

Under each cover is a bottle and 
tumbler, and by pinching the cover, 
the bottle is made to rise with it, thus 
leaving the tumbler in view, When it 
is necessary to show the bottle, just 
raise the cover, and the bottle covers 
the glass. When the. bottle is lifted 
from the table, the thumb is Inserted 
in the hole to press the tumbler 
against the opposite side, where it is 
held and raised with the bottle. Be 
sure to keep the side of the bottles with 
the hole back and away from the au- 
dience. 

It will be seen that it matters not 
which cover is mentioned; the perform- 
er can show just the article he desires. 
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Stretching a Curtain without a Frame 



A good way to avoid using the ordi- 
nary four-pole curtain stretcher is to 
make use ol the following method. 




A Late Cuflsto He he DeubLe en a Line with a 
Pale Insetted in th« Fold 



Take the lace curtain and fold it once 
lengthwise; then pin it up on a tightly 
stretched line with a large it umber of 
clothespin a,, anti slip a clean pole be- 
tween the two sides to keep it taut. 
This method not only stretches the cur- 
tain satisfactorily, but saves consider- 
able time otherwise required in pin- 
ning the curtain to the four-sided 
frame, — Contributed by H. W joining, 
Chicago, III. 



Welding Small Resistance-Wire 
Connections 

In making connections, especially in 
electrical heating devices subject to 
high temperatures, it is out of the ques- 
tion to use solder, since the tempera- 
ture readied it) the device would cause 




Ad Arc in Farmed 'wilb a Piece tit Carbon, in Weld 
the Twined Enda ft Win TsErilici 



the solder to melt and run out, A con- 
venient arrangement for welding the 
connections of flatirons, or any other 



fme wires, is shown in the illustration. 
The ends of the wires to be welded are 
twisted together, and tlie weld is com* 
pleted by forming an arc, one electrode 
of which is the twisted connection and 
the other a piece of carbon. The re- 
sistance of the heating unit in the iron 
is sufficient to limit the amount of the 
current flow so that a short circuit does 
not result, — Contributed by G, Irving 
Davis, Albany, K, Y. 



Bench with Folding Seats 

To provide a bench with seats, or 
shelves, which cannot easily be taken 
away Unless the table is brought along, 
hinged brackets arc attached to sta- 
tionary crosspieces, which are fastened 




Lk.-i':h. or T sole, v^itb a. Sta: 03 Eacb Side Thai 
tin bt Folded (or Carrr'mE Ptiip-tn*» 



on the extended end h races of the table. 
When in use, the brackets are turned 
down, thereby providing a rigid sup- 
port for anything that may be put on 
them r If it Is desirable to have the 
lira eke ts out of the way, as when carry- 
mg the bench, it is only necessary to 
fold them up. — Contributed by J. M. 
Kane, Dnylestowu, Pa, 



Rim of Wire Wastebasket Wrapped 
with Felt 

Tn offices where wire wastebaskets 
are used, the finish of the desks is often 
marred by the top rim of the baskets 
rubbing against them. This can be 
overcome by wrapping strips of felt 
around the rim to form a buffer. — Con- 
tributed by Miss F- D- Sthweiger, Kan- 
sas City, Mo. 
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Fishmg-Rod Making and Angling 

BY STILLMAN TAYLOR 13 ^ ^ 1 ^ 
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PART I— A One 

T HE pleasures of outdoor life are 
most keenly enjoyed by those 
sportsmen who are familiar with all the 
little tricks — the “ins and outs"— of the 
open. It is the active participation in 
any chosen Sport which makes the 
sport wdl worth while, for the enjoy- 
ment gleaned from little journeys to 
forest and stream largely rests with 
the outer's own knowledge of his sport, 
Not all of the Inn of fishing lies in the 
Catching of the fish* since the satisfac- 
tion which, comes through handling a 
well-balanced rod and tackle must be 
reckoned the chief contributor to tbe 
outing. In other words, the pleasures 
of fishing do not depend so much upon 
the number of fish caught, as the man- 
ner in which the person fishes for them, 
The rod is naturally the first and im- 
portant consideration in the angler's 
kit, and it is. the purpose of these ar- 
ticles to set jforth, at first, a few hints 
which my own long experience leads 
me to think may he of some assistance 
to those anglers who enjoy making and 
repairing their own rods amj tackle, 
to be followed, later, by some sugges- 
tions ors the art of angling generally. 
The hints given are merely my own 
methods, and while they may not he 
the best way of accomplishing the de- 
sired end, a good fishing rod may be 
constructed. Like the majority of ama- 
teurs, I have achieved the desired re- 
sults with a few common tools, namely, 
a saw, plane, jackknife, file, and sand- 
paper, These simple tools are really 
all that is needed to turn out a service- 
able and well-finished rod of excellent 
action. 

Kind uf Materia] 

The great elasticity and durability 
of the split-can e or split-bamboo rod 
cannot be easily disputed. The hand- 
made split bamboo is unquestionably 
the best rod for every kind of fishing, 
but it is also the most expensive and 
the most difficult material for the ama- 
teur to work. In making the first rod 
or two, the beginner will be better sat- 



Piece Casting Rod 

isfied with tiie results in making a 
good solid-wood rod. Of course, 
glued-up split-bamboo butts, joints, 
and tip stock may be purchased, and 
if the angler is determined to have only 
bamboo, it is advisable to purchase 
these built-up sections rather titan to 
risk certain failure by attempting to 
glue the cane. However, there are sev- 
eral good woods particularly well 
adapted for rod making, and while 
slightly inferior to the finest bamboo 
•in elasticity and spring, tbe carefully 
made sol id- wood rod is good enough 
for any angler and will probably suit 
the average fisherman as well as any 
rod that can be purchased. 

Ucthabara, or washaba, a Eiative 
wood of British Guinea, makes a fine 
rod, but it is a heavy wood, very bard, 
and for this reason is perhaps less de- 
sirable than all other woods. With the 
single exception of snake wood it is the 
heaviest wood for rod making and is 
only used for short bait-casting rods. 
Possessing considerable strength Bcth- 
abara can he worked quite slender, and 
a 5- ft. casting tip can be safely made 
of 5 oz. weight* 

Green heart, a South American wood, 
is popular alike with manufacturers 
and amateur rod makers, and DO per 
cent of the better class of sol id- wood 
rods arc made of this material. It re- 
sembles Eethabara in color, but is 
lighter in weight, although it appar- 
eutly possesses about the same 
strength and elasticity, In point of 
fact, there h little, if any, choice be- 
tween these woods, and providing 
sound and we It- selected wood is used, 
the merits of a rod made of Eeth&bara 
or greenheart are more likely to be due 
to the careful workmanship of the 
maker than to the variety of the wood 
used. 

Dagamt*. or dagama, a native of the 
forests of Cuba, is in many respects the 
ideal material for rod making, as it 
has strength and elasticity. This 
wood is straight-grained and free from 
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knots, which makes it easily worked; 
it polishes well and is durable. While 
there is always more or less difficulty 
about procuring first-class Uethabara 




T-1VC1 TtiuU U>t GSUjerne th.c Dilttirttf cl the Kb-As. 
jh4 * flsmtmide Scraper 

and greenheart, dagame of good qual- 
ity is easily obtained. 

Lance wood is much used in turning 
out the cheaper grades of fishing rods*, 
but it is somewhat soft and has a 
marked tendency to take set under the 
strain of fishing and warp out of shape. 
It is less expensive than the other 
woods, and while it has a straight and 
even grain, there are numerous small 
knots present which make this ma- 
terial less satisfactory to work than 
the other woods. For heavy sea rods, 
lance wood may serve the purpose fairly 
well, but for the smaller fishing tool* 
this material is inferior to Bethabara, 
greenheart^ and dagame. Other woods 
arc often used, and while a good rod 
may be frequently made from almost 
any of them, the three mentioned arc 
held in the highest esteem by the 
angling fraternity. For the first rod, 
the amateur will make no mistake in 
selecting dagame, whether the slender 
fly rod or the more easity constructed 
short bait-casting too! is to be made. 

The rJecefcsiiry Tuula 

The construction of a thoroughly 
well-made and nicely balanced rod is 
more a matter of careful work than 
outfit, but a few suitable tools will 
greatly facilitate the labor. A good 
firm workbench, or table, 4 ft. or more 
in length, will be needed. A regulation 
bench vise wilt come in handy, but one 
of the small iron vises will do very 
well A couple of iron planes, one of 
medium sice for rough planimg-up 
work, and a small 4-in, block plane for 
finishing, wilt be required. As the cut- 



ters of the planes must be kept as sharp 
as possible to do good work, a small 
oilstone — preferably one in a wood 
case with cover to keep out dust — will 
be needed ; a coarse single-cut mill file 
about 1C in. long; a few sheets of No. 
1 and No. 0 sandpaper; a sheet or two 
of tine emery cloth; a small thin '"back" 
nr other saw, and a steel cabinet 
scraper, 

A caliper of some: kind is a necessity, 
and while the best is a micrometer. 
Fig. 1, registering to a thousandth part 
of an inch, as well as indicating Sths, 
Iflths, 33ds, and fi4tlis, this tool is some- 



what expensive, but a very good cali- 
per may be had in the sliding-arm type. 
Fig, 2, with the scale graduated to Giths 
and. taking work up to % in, in diameter. 
Cheaper measuring gauges are to be 
had in plenty, but as the brass and 
boxwood scales are provided only with 
coarse graduations, the better quality 
of mechanics' tools will give better sat- 
isfaction. 

The set of grooved planes used by 
the professional rod makers are rather 
expensive, although they arc most con- 
venient for quickly rounding up the rod 
to the desired diameter. However, the 
beginner may dispense with the planes 
by making the tool illustrated in Fig. 
ft. To make this handy little tool pur- 
chase a steel wood scraper, such as 
cabinetmakers use, and file a scries of 
grooves along the edges with a round 
file. File at right angles to the steel, 
finishing up with a finer file to give a 

sharp cutting 
edge. The tool 
tlius made is 
very handy for 
scraping the rod 
alter it has been 




roughly rounded 
with the plane. Its use will be men- 
tioned later on in the description. 



F^-Fooi Bait-CaatLng Rod 

The short one-piece bait-casting rod 
with but one ferrule is the easiest rod 
to make* and for this reason the be- 
ginner will do well to select this popu- 
lar type for the first attempt. As the 
total length of the rod is to measure 
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5 ft., exclusive of the agate tip, the 
wood should be 1 or 2 it), longer to 
allow for cutting down to yd indies 
Having selected a good strip of 



grasp distance by running a knife mark 
around the rod 13 in. from the butt end. 

Lay out a diagram showing the full 
1 eng Ml of the rod by placing a strip of 




Digram Of LPVfrUt for EL Oae-PLec* Bai'-Cuting Rfid, Sn^wicie Ciliptrtd Dim^nsiond for EnOi Six. InthtA 
of Length. A Paper Pattern of Any R»t ma? be Drawn Ij p, Prevising’ the Amiteur bLotf Maher 
His * ftod (« Ut« lor a Pattern, or Fdmmso* t3i« React Diniticttt of the Rod at 
IsitcnfaJa of Six Inches along Iu Length 



dagame, % in. square, run the plane 
along each side and irom both ends. 
This will determine the direction in 
which the grain rims. Drill two holes 
at the end decided upon lor the butt, 
spacing them about Vi in. from the 
end, as shown in Fig. 4. Drive a stout 
brad in the corner of the bench top 
and hook the butt end over the nail. 
By rigging the slick up in this manner 
it will be securely held, and planing 
may be done with the grain with 
greater ease and accuracy than when 
the end of the stick is butted up against 
a cleat nailed to the bench top. 

The wood should be planed straight 
and true from end to end and calipered 
until it is |4 in. square., It may ap- 
pear crooked, but this need not trouble 
one at this stage of the work, since it 
may be made perfectly straight later 
on. Overlook any kinks, and do not 
attempt to str [lighten the stick by 
planing more from one side than the 
other. The chief thing to be done is 
to fashion, a square stick, and when the 
caliper shows the approximate diame- 
ter, draw crosslines at the ends to find 
the center. 

The length oi the hand grasp should 
be marked out, If a double grasp is 
wanted, allow 12 in. from the butt end. 
This will afford an 11-in, hand grasp 
after sawing off the end in which the 
holes were drilled. For a single hand 
grasp make an allowance of II in. 
However, the double grasp— with cork 
above and below the reel seat— is pre- 
ferred by most anglers because it af- 
fords a better grip for the hand when 
reeling in the line, Mark the hand- 



paper— -the imprinted back of a strip 
of wall paper is just the thing— on the 
bench and drawing two lines, from the 
diameter of the butt to that of the tip. 
While the caliber of casting rods dif- 
fers somewhat, the dimensions given 
will suit the average angler, and I 
would advise the beginner to make 
the rod to these measurements. For 
the butt, draw a line, exactly Vi hi. 
long, across the paper and from the 
center of this line run a straight pencil 
mark at right angles to the tap end, or 
SO in. distant, at which point another 
crossline is drawn, exactly Vi im long, 
to represent the diameter. Connect 
the etids of these two crosslines to 
make a long tapering form. Divide 
this pattern into eight equal parts, be- 
ginning at 12 in. from the butt end, 
marking a crO Saline at tvtry 6 in, 
This layout is shown exaggerated in 
Fig. 5. If it is desired to copy a cer- 
tain rod, find the diameter at the sev- 
eral fi-in. stations, with the caliper and 
write them down at the corresponding 
sections of the paper diagram. How- 
ever, if a splendid all-around casting 

n^rUTJUHn^n-n 
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rod is desired, it is perfectly sale to 
follow the dimensions given in Fig. 6, 
which show the manner of dividing 
the paper pattern into the equal parts 
and the final diameter of the rod at 
each b -in, station, or line. 
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Procure a small strip of thin brass, 
or zme, and file nine slots on one edge 
to correspond in diameter with the 
width of the horizontal lines which in- 
dicate the diameter of the rod on the 
pattern. This piece is shown in Fig’. 
CL By making u$c of the pattern and 
the brass gangs, the rod may be given 
the desired taper and the work will 
proceed more quickly than if the cali- 
per is alone relied upon to repeatedly 
check up the work. 

When a good layout of the work is 
thus made, the next slip is to carefully 
plane the stick so that it will be evenly 
tapered in the square. Plane with the 
grain and from the butt toward tbe 
tip end. and make frequent tests with 
caliper and gauge, noting the diameter 
every € in. Mark all the thick spots 
with a pencil, and plane lightly to re- 
duce the wood to the proper diameter. 
Reduce the stick in this manner until 
all sides have an even taper from the 
butt to tbe tip. The stick should now 
be perfectly square with a nice, even 
taper. Test it by resting the tip end 
on the floor and bending it from the 
butt end, Note the arch it takes and 
see if it resumes its original shape 
when the pressure h released. If it 
does, the elasticity of the material is 
as it should be, but if it remains bent 
or takes '"set,’' the wood is very likely 
to be imperfectly seasoned &n d the rod 
should be hung up in a warm closet, or 
near the kitchen stove, for a few weeks, 
to season. 

To facilitate the work of planing 
the stick to shape, a length of pine 
board with a groove in one edge will 
be found handy. A y-ft, length of the 
ordinary tongue-and -groove board, 
about 1 in, thick, will be just tbe thing. 
As the tip of the rod is smaller than 
the butt, plane the groove in the board 
to make it 'gradually shallower to cor- 
respond to the taper of the rod. Nail 
this board, with the groove uppermost* 
to tbe edge of the workbench, and 
place the rod in the groove with one of 
the square comers up„ which can be 
easily taken off with the finely set 
plane. Plane off the other three cor- 
ners in a like .manner, transforming 



the square stick into one of octagon 
form. This part of the work should 
be carefully done, and the stick fre- 
quently calipered at each 6-in. mark, 
to obtain the proper taper. It is im- 
portant to make each of the eight 
sides as nearly uniform as the caliper 
and eye can do it- Set the cutter of 
the small plane very fine* lay the strip 
In the groove and plane off tbe comer 
tbe full length of the stick, then turn 
another corner uppermost and plane 
it off, and so on, until the Stick is al- 
most round and tapering gradually 
from the mark of the hand grasp to 
the tip. 

To make the rod perfectly round, 
use the steel scraper in which the 
grooves were filed and scrape the whole 
rod to remove any fiat or uneven spots, 
and finish up by sandpapering it down 
smooth. 

The action of the rod differs with 
the material used, and in trying out 
tlie action, it b well to tie on the tip 
and guides and affix the reel by a string 
in order to try a few casts. If the 
action seems about right, give the rod 
a final smoothing down with No. 0 
sandpaper. 

For the hand grasp nothing is so 
good as solid cork, and while hand 
grasps may he purchased assembled, 
it is a simple matter to make them. In 
Fig, 7 are shown four kinds of han- 
dles* namely, a wood sleeve, or core, 
A, bored to fit the butt of tbe rod and 
shaped for "winding the fishing cord; 
a built-up cork grasp, B, made by ee* 
meriting cork washers over a wood 
sleeve, or directly to the butt of the 
rod; a cane-wound grip, C, mostly 
used for .salt-water fishing, and the 
double- wound grip,. D, made in one 
piece, then sawed apart in the center, 
the forward grip being glued in place 
after the reel seat is in position. 

To make a grip, select a number of 
cork washers, which may be obtained 
from dealers, in the wholesale drug 
trade, or from any large fish lug-tackle 
dealer. Make a tool for cutting a bole 
in their centers from a piece of tubing, 
or an old ferrule of the required diame- 
ter, by filing one edge sharp, them cov- 
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ering the other end with several thick- 
nesses of cloth. Turn this tube around 
in the cork like a wad cutter. If the 
cutter is sharp, a nice dean cut will 
result, hut the opposite will likely oc- 



and force the sleeve tightly in place. 
A day or two should be allowed for 
the glue to set and thoroughly dry, be- 
fore giving the hand grasp the final 
touches. 




The R(ii»r Dilftftol Type* o| Hind Cmjii ire a. Weed Sleeve Earei) Pl( (li* BtHt of Ehe End; 
Cbc Euik-Up C-ails wvir * Weed Skrv* - t * Castt-W v h GrePr, and tac Double ODrd-Wauad 

Crisp: wlcb z Reel Seat between Them. 



cur if an attempt is made to hammer 
the tube through the cork. 

Having cut the butt end of the rod 
off square, about 1 in. from the end, 
or enough to remove the holes, smear 
a little hot glue on the end* drop a 
cork washer over the tip of the rod and 
work it down to the butt. Cut another 
eork r give the first one a coat of glue, 
slip the former over the tip and press 
the two together, and so on, until about 
10 corks have been glued together in 
position. This will give a hand grasp 
a trifle over 5 in. long. 

A sleeve will be needed lor the reel 
scat to slip over, anti a soft-wood core 
of this sort can be purchased from any 
dealer in rod-making materials, or it 
can be made at home. For the material 
procure a piece of white pine, about 
^4 in. iti diameter and o in, long. A 
section sawed from a discarded cur- 
tain roller will serve the purpose weth 
Bore a JS-in, hole through the piece 
and plane down the outside until it 
slips inside the reel scat. It should be 
well made and a good fit, and one end 
tapered to fit the taper of tbe reel seat, 
while the opposite end should be about 
14 <n, shorter than the reel scat. Slide 
this wood sleeve down the rod, as 
shown in Fig, S, coat the rod and the 
upper part of the last cork with glue 



If a lathe is at hand, the hand grasp 
may be turned to any desired shape, 
but most anglers prefer a cylindrical- 
shaped grip, leaving the top cork im- 
trimmed to form a kind of shoulder 
when the metal reel seat is pressed into 
the cork. If corks oi 1^4 -in. diameter 
are purchased, hut little trimming will 
be necessary to work the hand grasp 
down to 1^ in. in diameter. This size 
seems to fit the average hand about 
right. The lower corks will need a 
little trimming to fit the taper of the 
butt cap so that it may fit snugly in 
place. Cement the butt cap in place 
by heating the cap moderately hot, 
then rub a little of the melted ferrule 
cement inside the cap, and force it over 
the cork butt. When the cement has 
hardened, drive a small brass pin or 
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brad through the cap, and file the ends 
off flush with the tnetal surface. All 
the guides, ferrules, and reel seat are 
shown in Fig, 
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The regulation metal reel seat is 
about 4Va in# long, and in fitting' it to 
the old type of bait rod, the covered 
hood is affixed to the upper end ot the 
reel scat. This arrangement is satisfac- 
tory enough for the 9«ft. bait rod, but it 
is rather awkward iti fitting it to the 
short bait-casting rod, as with the hood 
at the upper end the red is pushed so 
far forward that it leaves 1 in, or more 
of the red seat exposed, and the hand 
must grip this smooth metal instead 
of the cork. To avoid this, it is best 
to cut the reel scat down, to 3% in, 
and affix the red seat to the rod with 
the hood at the tower end near the 
hand, For a single hand grasp, a ta- 
pered winding check will be needed to 
make a neat finish and this should be 
ordered of the correct diameter to fit 
the reel seat at the lower end and the 
diameter of the rod at the other, In 
the double hand grasp the winding 
check is used to finish off the upper 
end of the cork, which is tapering to 
fit the rod at this point. 

In assembling the reel seat, push 
it with the hooded end well down and 
work it into the cork to make a tight 
waterproof joint* Push the reel scat 
up the rod, coat the sleeve with cement 
sind push the reel seat home. Drive 
a small phi through the hooded end anti 
reel scat to make the whole rigid. This 
pin should not be driven through the 
rod or it will weaken it at this point. 
Just let it enter the wood a short dis- 
tance to prevent the reel seat from 
turning. 

The upper or double grasp is fash- 
ioned after the red seat is In position, 
and the corks are cemented on and 
pushed tightly together in the same 
manner as used in forming the lower 
grasp, The first cork should be pressed 
tightly against the upper end of the 
reel scat and turned about so that the 
me Lai may enter the cork anti form a 
light joint. As many corks as are re- 
quired to form a grip of proper length 
arc in turn cemented to each other and 
the rod. After the glue has become 
dry, the cork may be worked down and 
tapered to make a smooth, swelled 
grasp. The winding check U now ce- 



mented on, to make a neat finish be- 
tween the upper grip and the rod. 

Before affixing the guides, go over 
the rod with fine Sandpaper, then wet 
the wood to raise the grain* and repeat 
this operation, using old sandpaper, If 
an extra-fine polish is wanted, rub it 
down with powdered pumice and oil, 
or rotten stone and oil, and finish off 
with an oiled rag, 

To fit the agate tip, file down the end 
of the rod with a fine-cut file until it 
is a good fit in the metal tube. Melt 
A little of the ferrule cement and smear 
a little on the tip of the rod, then push 
the agate down in place. 

Spar varnish is often used to protect 
the rod, but extra-light coach varnish 
gives a better gloss, and it is as dura- 
ble and waterproof as any varnish. It 
is only necessary to purchase a quarter 
pint of the varnish, as a very small 
quantity is used. The final varnishing 
is, of course, done after the rod has 
been wound and the guides are perma- 
nently whipped in position- However, 
it is an excellent idea to fill the pores 
of the wood by rubbing it over with a 
cloth saturated in the varnish before 
the silk whippings are put on. Merely 
fill the ceils of the wood and wipe off 
all surplus, leaving the rod clean and 
smooth. 

Iffie guides may now be fastened in 
place, and for the .Tit. rod. but two of 
them are necessary. The first guide 
should be placed l!M.A in. from the 
metal taper which finishes off the up- 
per hand grasp, and the second guide 
spaced la Vs in. from the first. By spac- 
ing the guides in this manner, the line 
will run through them with the least 
possible friction.. 

Winding, or Whipping, the Rod 

Before whipping cut the guides, take 
na fine file and round off the sharp edge* 
of the base to prevent the possibility 
of the silk being cut. Measure off the 
required distances at which the guides 
are to be affixed, and fasten them in 
position hy winding with a few turns 
of common thread. Ordinary silk of 
No. A size may be used, but No. f)0 is 
the best for small rods, Most anglers 
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agree that the size of the silk to use 
for the. whipping* should he in propor- 
tion to the £i*e of the rod — heavy silk 



from the spool and tuck the end tinder 
the whipping by pulling oti the ends 
of the waxed loop, as shown at G, 




The Mayncin^s Used on a liatt- Casting Rod Consist of a Reel 5c#:. But! Cap. Taper Sleeve,. Narrow 
Afcate Guide, A nett Offset Top, One RiJlji Guide, aad i W cited, Shouldered. Ferrule 



for the heavy rod*. and fine silk for the 
small rod, Size A is the finest silk 
commonly stocked in the stores, hut 
one or more spools of No, 00 and No, 
0 may be ordered from any large dealer 
in fishing tackle. As a rule, size 0 
gives a more workmanlike finish to the 
butt atnj joints of fly and bait rods, 
while No. 00 is about right to use for 
winding the tips, En fact, alt rods 
weighing up to 6 o z. may be whipped 
with No. 0L> size. 

Tn whipping the rod, the so-called 
invisible knot is used, Begin the whip- 
ping, as shown at E, Fig. 10, by tuck- 
ing the end under the first coil and 
holding it with the left thumb. The 
spool of sitk is held in the right hand 
and the rod is turned to the left, suf- 
ficient tension being kept on the silk so 
that it can be evenly coiled with each 
Strand tightly against the Other. A 
loop of silk, some 4 in. long, is well 
waxed and placed so that its end will 
project a short distance beyond the last 
coil which finishes the whipping. This 
detail is shown a* F, In whipping on 
guides* begin the whipping at the base 
and work over the pointed end of the 
flange, winding on sufficient silk to ex- 
tend about % in. beyond the pointed 
flange of the guide base. When the 
last coil is made, cut off the thread 



Cut off the ends neatly with a sharp 
knife. 

For colors, bright red and a medium 
shade of apple green are the best, 
since these colors keep their original 
tint after varnishing, and arc less likely 
to fade than the more. delicate shades. 
Red finished off with a narrow circle 
of green always looks well, and red 
with yellow is likewise a good combina- 
tion. Narrow windings look much bet- 
ter than wide whippings, and a dozen 
turns make about as wide a winding 
as the angler tie si res. For edgings* 
three or four turns of silk arc about 
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right, and these should be put on after 
the wider windings have been whipped 
on and in the same manner, although it 
is best to tuck the ends of the edging 
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beneath the wider winding when puil- 
ing the end through to make the invisi- 
ble knot, 

Varnishing the 

After winding the rod, sec that all 
fuzzy ends arc neatly clipped off, then 
go over the silk windings with a coat 
of shellac. The shellac can be made 
by dissolving a little white shellac in 
grain alcohol. Warm the shellac and 
apply it with a small camel’s-hair 
brush, giving the silk only two light 
coats. Allow the rod to stand a couple 
of days for the .shellac to become thor- 
oughly dry. 

A small camel’s-hair brush will be 
required for the varnishing — one about 
y z in. wide will do. If the varnishing 
is to be done out of doors, a ctear and 
warm day should be selected* and the 
can of coach varnish should be placed 
in a pot of hot water for five minutes, 
so that the varnish wilt spread evenly. 



A temperature of about 7 a deg. is best 
lor this work, as the varnish will not 
spread if cold or In a cold place. The 
varnish should be evenly brushed on, 
and care taken that no spots are left 
untouched. Hang up by the tip to dry 
in a room free from dust. While the 
varnish w r ill set in four or five hours, 
it is a good plan to allow three days 
for drying between coats. Two coats 
will suffice to protect the rod, but as 
coach varnish, properly applied, is 
rather thin in body* three coats will 
give complete protection to the wood. 
The materials required for this rod 
are, 1 dagame or greet) heart stick, ft. 
long and % in. square; 1 reel seat with 
straight hood, % in. ; 1 butt cap, 1 in.; 
1 taper, small end in.; 1 offset, or 
angle, agate top, t$t ar| d ® narrow 
agate guides, it)., all in German sil- 
ver; 2 doz. corks, 1*4 by IVk in., and 
two 50 -yd. spools of silk* red and greet), 
00 size. 



Automatic Watering System for 
Poultry Yards 

Where a large number of poultry is 
eared for, live annoyance and attention 
necessary to furnish a constant water 
supply can be overcome by using the 
system shown in the illustration. For 
this purpose a storage tank must he 
provided. This may be some old toilet 
flush tank, Or any open reservoir that 
will hold sufficient water to keep alt 
the drinking pans supplied. A float is 
provided and connected with a atop 



valve, so that when the float drops 
below a certain level, the valve will 
be turned open, and a fresh supply of 
water will enter the storage tank* 
thereby again raising the float and clos- 
ing the valve, 

Each drinking pan should be about 
10 in. in diameter by 4 in. deep, and 
is drilled for a y^-in, hole to fit a Vg-in, 
pipe. At the pan end* the pipe is 
threaded so that a lock nut and leather 
washer can be attached on each side 
of the pan bottom, to provide a water- 
tight joint ; at the other end, the pipe 
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Is screwed into a tee in the ¥%-m. main 
line which connects with the storage 
tank. 

In using the system, sufficient water 
is run into the tank to fill the pans 
about three-quarters full, The float 
may then he adjusted to a shut-off posi- 
tion. lor the inlet valve. All pans are 
automatically kept at one level, even 
though several may be used consider- 
ably more than others. When the 
general water level lias dropped suffi- 
ciently, the float, dropping with it, will 
open the stop valve, and cause the 
water to enter the tank and pans until 
the original level is again restored.- - 
Contributed by D. E, Hall, Hadlyme, 
Connecticut. 



Changing Pip on a Card 

Cut out the center pip on the fiv tr- 
ot of spades with a sharp knife. Cut 

a slot centrally 
in another card, 
about % it), wide 
and 1 ^4 fn, long. 
Glue the surfaces 
of both cants to- 
gether near the 
edges to form a 
pocket for a 
slide, which is 
cut from another 
card and has 
one-half of its 
surface colored 
black. A drop of scaling wax attached 
to the hack of the sliding part, so that 
it projects through the slot, provides 
a means of moving the slide in the 
pocket. A lightning change can be 
made from a five-Spot to a fottr-spot 
while swinging the card. 




To Make a Special Envelope 

Any size of envelope for mailing spe- 
cial papers or documents can be made 
as follows l All envelopes are of the 
same shape as shown in Fig. lithe size 
for the papers to be inclosed is repre- 
sented by the dotted lines in Fig, S, 
The projections A are coated with 



paste,, arid the flap B is folded over 
them. The envelope is then ready for 
the inclosure. The flap C is pasted and 



L 






Fm. I 




: i : m 1 




YarLffiix Biases in its Forcrunx si jti Envelapr to 
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folded over as with an ordinary envel- 
ope. — Contributed by L. E, Turner, 
New York City, 



Automatically Extinguishing a Candle 

Candles can be easily fitted with 
attachments to extinguish, the light at 
a set time. To determine the Length 
i d time, it is nec- 
essary to mark a 
candle of the 
size used and 
time how long a 
certain length of 
it will burn. 

Then it is suffi- 
cient to suspend 
a small metal 
dome, or cap, to 
which a string is 

attached, di- 
rectly over the flame, and run the oppor 
site end of the string over nails or 
through screw eyes, so that it can be 
tied around the candle such a distance 
from the flame end, that the part be- 
tween the flame and the string will be 
consumed in the time desired for the 
light to burn. When, this point is 
reached, the string slips off the candle, 
and the cap drops on the flame. 
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To Enlarge or Reduce Plots 



Sometimes it is necessary to enlarge 
or reduce a plot to a different scale. 
This cart he easily and quickly accom- 




Em'lareSne nji Plol* ty Fi-d i*l L^ti« frinn 

a Comir.cn. Fault Located Propt-cly 



pi i shed without resorting to the slow 
process ol protracting the angles and 
sealing the individual lines. 

Take any point, F, and from it draw 
light pencil lines through each of the 
corners of the plot, On any one of 
these lines, as AF P lay off with dividers 
AC equal to CP, Place a triangle on 
the line AB and with a straightedge, 
or another triangle, laid on the line 
AP a slide the former to the point C* 
then draw line CD parallel with AB 
until it intersects the radial line PB, 
In the same manner draw line DP 
parallel with BF, anti so on, all about 
the plot, A test of accuracy will be 
in striking the point C with the last 
line. If the original plot has a scale 
of 40 ft. to the inch the reduced plot 
would be 8ft ft. to the inch. If it is 
required to enlarge the plot to UO ft. 
to the inch, make AG equal to AP, and 
proceed as in the first case, using G 
as the starting point, 

The location of the point P is 



arbitrary and may be outside of the 
boundary of the plot or figure to be 
enlarged or reduced, but should be so 
located, if possible, that the radial line 
to any corner does not parallel cither 
of the plot lines to that corner. If the 
point cannot be so located for all the 
lines, it may he necessary to scale the 
lines. A little practice in picking out 
the best location for the point will give 
gratifying results, — Contributed by 
Junius L>. McCabe, Pittsburgh, Pa, 



A Lathe Bench 

While working at a bench, or foot- 
power lathe, it is quite convenient to 
have some sort of a seat to sit on while 
at work, or between operations. In 
making such a scat, 1 used a board, 37 
in. long and 12 in. wide, for the top, 
and two boards, IE) in, long and 13 in. 
wide, for the supports. These boards 
were % m, thick. The supports were 
squared at the ends and securely las* 
lened to the top with nails, their posi- 
tions being ,1 in, in from the ends of 
the top board. These were well 
braced, as shown, and a cross board 
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was placed between them, near the 
lower ends. 

The projecting ends of the top were 
cut out, anil a box, S in, deep, con- 
structed against the supports. A 
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carering was made to fit in each of the 
openings in the top board and hinged 
to the outer edge of the box. The 
boxes made a convenient place for the 
tools used in the turning work. — Con- 
tributed by Harold R. Harvey, Bubl, 
Idaho. 



Cleaning and Polishing Shoes 

In using the polishes now on the 
market for tan shoes* I found that the 
leather tracked in an unreasonably 
short Lime. The following was sug- 
gested and tried out with good results. 
Wash the shoes with castde soap and 
water by Eipplying the mixture with a 
dauber. Work up a little lather and 
then rub dry with a cloth, without 
rinsing. The leather will be cleaned 
without becoming dark* and. it will not 
crack. A higher polish may be ob- 
tained by using some paste polish in 
the usual manner, — Contributed by 
George Bliss, Washington, D, C. 



Shaving Cabinet Mounted on an 
Adjustable Pedestal 

The illustration represents a shaving 
cabinet mounted on an adjustable ped- 
estal, whose style and size are such 
that it may easily be moved about or 
set away without requiring much 
room. The material required for its 
construction is as follows: 

1 Emmed mirror, S liy 10 in. 

1 miufltfe-Hicaki bolt -and wlnK nut t by 4 itu 

2 cabinet sides, by 7 by IS in. 

2 porl ilicrts anti kIiuK, Vi by fi by Lr, 

1 cabinet lAf, fi by 7 by lOyi En, 

1 cabinet bolt-urn, Ym by 0 by VW in. 

1! ‘cabinet Lark:'; and doors, '/i by <Ffd hy he , in. 

i cabinet inuldingu, I by -I by 4 in. 

1 efit , iiru:t xuppnn, 2 by 2 by IS! In. 

4 jicdea'al muMinjia, 1 by 1 by IE hi. 

4 i.nir.i s, I hy El by ,H1 in. 

1 boae, 2 by lit by 12 3(1. 

Screws, nallfl, nnd VGfCitidi. 

The sidepieccs of the cabinet are ex- 
tended at one comer, thereby forming 
the supports fot the mirror. The door 
fits in between, the sides and may he 
attached either by hinges or two wood 
screws, one on each side, holes being 
bored in the sides forming a loose lit 
for the screw so they can, freely turn 
with the door. The pedestal consists 
of a 4-in. square box resting on the 
base block, and secured in place by 



means of molding strips. The sliding 
support for the cabinet consists of a 
2-in, square piece secured to the bob 




The Mirrar And Cob-net me Mounted or, a .Fedrs-t-al 
Tint can. im Muvrd as ])esi-reil 



tom of the cabinet by means of mold- 
ing, and provided with a slot so the 
support can freely slide over the clamp 
bolt, which fastens it in place by 
clamping it against the pedestal. If 
it is desired to conceal the head of the 
bolt* » recess should be made in the 
pedestal frame for it, as shown, bo the 
support will freely slide over it Be- 
fore assembling the pedestal it will be 
necessary to drill a hole in the front 
side in line with the recess of the back 
side, and insert the bolt. If this pre- 
caution is not taken, it will not be 
possible to insert the bolt, unless a 
hole be made for the head .either 
through the back side or front side. — 
Contributed by D. Toppan, Water- 
vlict, N. Y, 
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INTERESTING NEW PATENTS 

□IfJf CAMERA {Fig. 1) — ThU, curious. camera Is 
imcrE in (he same iHUUHt 1 jis a smi a 11 1 I* opiMled 
■ ■■■ ||i (rigger. A I thi! iiiiiaj le i-r.iL .if ills barret nre 
kin; earner^ film, |mld», and. shulldrs, When the 
tTjgger ii drawn back, ibe bulb within the liTeecb is 
comprEScerl, : M M l the ■ Chh.1 lisig pc linn Li ejfjtetlf |ik>' 

I list mi ui"* 1-iiHTx cbniera operated wilh. a Era Lb and 

in.be-. 



COMBINED WASHTUB AMD WASH BOARD 
[Fla, i!l — ThU wdshtyb has 3 wBll formed of a 
single pure pF metal inclined outwardly. as shown. 
If Is much lilfo on ordinary metal washtub cxceiil 
that n poriLen of (he wail ih mad*t straight., and is. 
provided with ilie corr.ifiali-.'ns necessary fur form- 
jag- n witiilh Irtil-d. 

RUBE EH OVESS 0 LE (Fit. 3 )— This dcvic-S 
cnaisitlB of a Ihieli cushion of muter designed to he 
lilted liver (be svle or the shoe. It ia made wilb a 
ietW and flange to lit over the edge uf the sole, 
Bttd in further htlJ Securely 111 [dace by hdQks. 



MACHINE FOEf CLRANlNG WINDOWS AND 
WALLS (Fir — The principal purpose of thin 
mnchlnr is to permit the window cleaner to clean 
the otiib-ide of a window wiilwuL climbing <ntL on 
tine n-ir.iLuw ledge. The cleaning hrnr-h it- carried at 
the lt.iI uf a collapsible [bail, and ia jolaled hy a 
crank arm within the build lag. I lie whale device is 
easily clamped to she window ledge, while the brush 
is rnovuJ about as required by means of the ton- 
trriUflf kvef. 



UNp.KEC^ROUND AIRSHIP HltKLTER {(-Tg, 
5; British. yaLene ia a German) — The central eir- 
euUr r.jiacif iff aa Li|'irn e-HCAvnlioa iii Ike (enter nf 
which ir< a turntable. Opun> ng i"'o this cs.cavai ■«* 
are underground shelters ns well as a passageway 
crmrttttins with the burlfce oE tile StOiihd. Each 
shelter is Hosed with a sliding dour. The ai-rah t|«- 
are received on a car that rurtb tnl r-BilSi. lhtf wli-ccU 
hiring s:: arranged as to grip the rails against the 
Ijlcii.k impulse of (lie sir snip. 



DOOR HOLDER AND BUFFER (Fig. til— Thia 
buffer is made of tint Strig til incss.1, one end being 
bent to the form of a vertical stop and (be nilier to 
llic form of an irwlkied sirring tb*t neii_ Against Ike 
lifirlcm -:'s T ibe door. The device is designed to lie 
fiat on the floor and to hold the Jour in *ujr (mcUldD. 



COMBINATION STBFLAPlJEft AH» (HOM- 
ING BOARD (Fir. 7>- -Tbii device ii made to bn 
used, as an irPttlnt uodnl witch plkCcd Itt the posit(<5*i 
shown, or tt, a ste-iilsdder when stood oil end. When 
used as & steyiladdiTf tbc MrwKjrt>.ng ends are m-pejjl 
op an as far as the chains connecting the sliding 
sidepiccti end the ladder iwCtiim will pefmit. 

HOLDER FOR EAR CORM (Fig. A>— The end 
uIsks uf (Hie duriQHH device ipay m adf'sHod to any 
Icnglb of car by near:- of tbe ratchet teeth arid sloes 
at (ih( nniuLi-ciiors oi tbe rods *l tbo bllm Tm 
loufhed heads bold the ear securely when -he pares 
nre drawn, againil the endn of tbe e*e, w1|i|c the 
j-aornaled mountings jiermil free rulatfcn. 



SPHERICAL LIFE PRESERVER {Fig. 0)— 
The fvaLnre nhout this, inveruicn is that ic can csslIj- 
lie folded comjiactliyi or -o|--rn,ed out to apherEcal form 
by the r<r1atson of ibe handle, which opcrgEga a 
sn-ries of nemicifcular ribs on which Ibe nir-iigbt. 
ecvefing is mounted. The is s-.ipportcil by 

shoulder si raps as shown. Fastenings arc provided 
for bolding Ibe llf-e rreStrvcr In. B(vb<riei I ahiajie, 
and when, secured m thin way if ia Bbr, light. 



COLLAPSIBLE DREMKING Ct)P (Fig. Ill)— 
The two bBlvrs are rivaled togeLhec at the icp r as 
shown. When opened out, tbe parts form a conical 
drinking cup. but take s fiat form when one of the 
halves ts Teasled over tbc tuber. 
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SAW HANDLE (Fig. 113— Tlic iittci-t-s-Lliij? (tn- 
Sure hi T thla ifivcfi’iiiit it that the tiamilc can I <■ 
Totaled to ar.y angle with reference 1c the mw 
blade and fixed in th-nt pwtiorv The blade holder 
kan a flat surface- , nnrl against thk the flat surface < f 
Lite handle works. The handle -s lift'd ini poiLriou 
by fl clamping pint, *& shown, 

EMERGENCY WHEEL FOR VEHICLES (Fig 

1 !ij — This is. khi:.|.-lv :1 Iwa-wh-Cfti'ij |riLi;U inlCItikd [ij 
support Le-n pom :i T v lire axle of a vehicle iilui: a 
wheel hnshech broken, The wheels of the lnlch 
art of the casl-cr l pc and support iji-o (.Turk turn-, 
by meant of vertical rpindles. The curved tongue- 
projecting Eorwnrd (foin Lilt Iriick It ttrApTfti rfj 
the frame of the vehicle. 

REPEATING DEVICE F0Ef PHONOGRAPHS 

f big. Id)— This device con s-ists of a Epical track than 
rotates wills the rtcvrd Labl-e, inld its so nliayed Lha; 
IS lift! thv sound, box ns it jestthes the inner edge or 
Lite record, tnSli stunts it across lire record, and thru 
Jett it down on the miter edge. This ■» accom- 
pli-shed by curving Ihe inner run or the trnck down- 
wird 6<? that it rims under the round box wheel it 
reach-ei lire inner fdac of Ike Txntjrfd, One tiirh <►( 
I I'T track tTansnorli- Lhe sound box hack: to the outer 
edge, Whent It Is ht dnwrt Emily through tbf acthwi 
"f a flexible end. While the record is being phi; ed, 
tht Cihck rutiles abort! ilie round 'box, 

YIELDING FENDER FOR SHIPS l Fig. 143 - 
'I'he Olyetl t'F tills invention is to provide a fender 
thsi will yield linslrr lhv Linpaet or a collision and 
proivet Ike ship From dnmnge by nlisnrli-irtg ihe etiostk 
lti-jiiticpL|j-„ The fender consists of hinged sections 
which nre hel.1 gu| fppffl the hull by pivoted links, 
the ]xjir-t being normally lhm>t out from the Via. 
by 4 plenjjer, A wfenik geur and an air cnshimi 
cause (his plnnEvr lei retard llic deflection of the 
fender when force is brought to brat again:;: the 
point. 

TIRE PpMF WORKED BY MOTION OF 
WHEKL i Fig. !”■ : British |»tent 1-ro an Amman) 
Wiib (Siis den iCe tin- power uF (he revolving wheel 
LL used for inflating 1 the tire. The pumn I-. ^hisrl-ii i! 
i is Che hub and htdIvm with tlie wheel,, and U 
opcintcil. liv a lever arm GQnnee1.f J by levers and 
links with the pump piston. The cornprussiau Rtroltr 
is brought about when phis ItVfcf aym si -Ikes a. lug 
on the vehicle Eranic. As stum a< ihe ]e¥(r avn) 
dc*r£ i hi: I no, it is Vouuht back to ita origin rl 
jjosition by a spring 1 . 

HEDGE TRIMMER frig. llVi—Tlie jiur|»*e rtf 
this invention is juovldt * hedt^-lrirtltninc mi- 
dime that works muck like a mowing rnaekine. The 
teeth wcitk 1 . 1 -riw-es-n £ilirdu t as shown i and arc drawn 
back and Torth by n j-rn.ill wlkd in the hrinf lr*. Tliit 
wlii fl is rotated tluougli a ll-es.il ie shaft by hard 
powtr, or ekdtvic [Ibwvr, Adjustuinnlts -orE iito- 
vided Feu 1 giving the triiurucr a curved fornL 

LIFE-SAVING APFARATU 3 (Fig. IT) —The 
boiiv portion ul thin l=(e preserver floats hOriiunta liy 
on i lie Etirfitoe of the water, Ai oittr end Lg a bond 
ni-ade n]' of hinged sections, nhich may he opened 
or cl-Med to ubi l tliv cOmbiTt o£ tin nsCr. 

SCAKHOLIJ; FOR USE 1 N FELLING TREES 

CKii! I K t — Tl-.ii -cirrLlF, iU| is il'rvi :|iii'il Bo •• r.| -| • irl Hie 
w-oelftnan at iny dHited level when a hljgti atmrtji N 
t-n hr- lefi It con-UEtR ui 4 eiijlipsililr- Frame wliieh 
is euetly atl-schvd to I he In c Innib, and on which i' 
held a plank for supjwrting the workman. 

STEERING AT PA RAT US FOR AIR CRAFT 
(Fig. IJtl American parent iu .1 Canadianif— ' The 
wtesvinu year i« mounted i-i a forked-tail TTame and 
baa two m-iircmtiitr, ns ibown, The rudder can he 
fcrvuun boriiontally or can b« rotated oil ils shaft 1-u 
any angle. 

HO N8 INK ABLE SHIP (FJf. W)— The ^ii t . 1-. 

provided with stile cstensiuns in which are air cori- 
laiutrs. r J'ke air cCintttlueru arc sciKtr^tcd bv buflt- 
heailt, no that if eat is rune lured :i dors not affucc 
the OlhCrt. 
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PICTURESQUE TWIN HOUSE OF MODERATE COST 




T HIS pic teresqae twin houW contains six rooms on ueli side in 

and pantry, on th* first floor, and stair 1 hall and bathroom, on the second floor. The exist 
of the house is about ¥9,000, a figure that includes heating, plumbing, and electric wiring. 
The walls are built of hollow tile and ore fated with gray pehhlerflaslnH] stucco,. The color 
scheme of the exterior hiss been carefully studied to produce; ft subdued ond hatmonioUa eflVet, 
The exterior trim is dark: hrown. the window blinds and flower boxes arc dark green, and the 
tin flashing o£ the roof is- verdigri s, The entire building is fid ft. Ion? and 2-t ft. wide. The 
ceiling' height is & ft- in both stories and baeement. The two halves of the building are the 
same. except for the nfiecEsury hsvetwj in the arrangement of the rooms. 

The living room on each side has a beamed ceiling and is provided with a brick fireplace 
built into the dividing w nl I. A dt>or leads from this room directly to the dining room, while 
access from the kitchen to the dinthg room is through the pantry- The stairway leading to 
the second floor H placed in the entrance b ill I . On Otis floor, there are throe chambers and 
bath, all of which are conveniently arranged with reference to the stairway, 




FIRST FuOOR LEFT-HAND HOUSE iCtOND FLOOR HiartT-HAND HOUSE 

480 
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For This 
Complete 



C ONTAINS porch, hall, living room, dining room, two bed- 
rooms, b;iLli, kitchen and closets — a cosy and charming 
home. Tina particular Aladdin Bungalow has delighted 
rnttny owners. It U built fu fitsn oat every state and never fails to have a jj 
li-urtt of rul]ft3f«r*. Wouldn't you like la know more about it— to ok n it? A 
Tiie foeaiiiSli.il Aladdin catalog 1 describes it fully and tells also- o£ duiess 
of others, larger and smaller. IrLiall we send you this hook? 

ALADDIN Doilar-a-Knot Quality 6 

Kaotless I nr [dr -Tfacdcv # Out - Me. A iaAfim wflVrf vl: ns act n new.* f or lumber 

qiunliry — in rob- In;' tltEfl],' : hue huiilxir Htrm-.lJirulij i,: cunllty to a i:ow r ;ujc. A - jot, r.o other 
I nnbcrmiin m Ihw WnridMB had lliaeoiariife |.i rq.iallbti A3iul:1i1t I toll-" l Ki:r t (im.riiiLii-t-, 

LI lit J...-II c an seuure kne Lie ;-s J-jiuiier — a! a dish n.:i ii hjt i ■; prni t iou~ iu Bit A II Or « . 



ALADDIN Yourself 



RlMjihi 



ALADDIN Products 

A’?-d-Jln J>r t *-.1 iii lol tnr! _:l- I !i- l-jcuLSkpr 

pl'iiilfi ur n"!l Ikirr-J, c-.' .imliinp-, 

lIsrU-TH, birdwiiD', Sum Hi: rr, 

find lik tfx.fl., rvuryChuiif 

fuP LliU I i i i i ri u, Am fur rim 

Mrrrl'-j.Tiillp.; !"!■ 1 1 k-rf, 

aif int i n ftL-viji Ln few * -«& l - 

prvJcrlH. 



id L'ltSL' ifenJi'Ln. Pjijiii’itr Jrfc.'ianfifd 
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Only a few weeks 


& m 


away is spring! 


il 



T T ERE Eire two questions to ask yourself before your 
^ new Ford arrives or your old Ford goes to the Man 
in Overalls for its spring overhauling. 

One is f “Will I do away with hand-cranking so that 
the good wife and daughters can have the pleasure of 
driving when Pm not around ? J1 

The other runs, 11 I)o T want gas lamps any longer 
when 1 can have steady and brilliant electric light?" 

Your automobile supply dealer cart now secure delivery 
of a complete Gray & Davis Starting-Lighting System for 



GRAY& DAVIS 

STARTING - LIGHTING SYSTEM 
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arty new or used Model c ‘ I 11 Ford Car. He can install it 
while he is getting your car ready for a busy spring* 

During 1915 we will produce 100,000 Ford Systems, 
but contracts already signed by automobile supply dealers 
call for so many thousands of these systems that it is doubt- 
ful if we can meet the total demand. 

Karly spring h but a few weeks away. This matter 
calls for your immediate consideration, May we send our 
“Ford” catalog? 

What the System Comprises 

T HIS Ford System is simple, compact, light in weight, si n rl ran be quick ly 
and easily installed on any new' or used Mod ft T, 

A fi-volt battery, battery box, switches, wiring and all neressary con- 
nections are [n eluded. 

Below we print a list of oar distributors. Your local supply man. dealer 
or agent can secure delivery for you by ordering from the nearest distributor. 

GR AY & DAVIS 

STARTING - LIGHTING SYSTEM 

for Ford CARS 

Price Complete * 7 jX F. O. B. Boston 



jjftlriri Luleieia ■ ■ ■ uAUi! Pti|ii liiiia-mL Ch. 

I lMibir.1, Cm. , E*: . k. .Itlirall 

WMhii-fV^l. (Tt 

Miller Mrirk. AuIm A Sz-p-. I I-:uip 

. j iVt n ! j . G^Uiiajmiiaj IMyai-Auv:* If CVi 

ChixiHv. ] 1 1 .... Knu 47 re-pp A' '"■■■ 

lailiuipilia, I cJ . . ,f illiutri AuiniririliHt C . 

Mann, F Ter Hr,, Mulvr Cu. 

LwW Dfl KViiu 1 1 1 1 1 1 Etiijr li. Vi .liter Co. 
S*tf QtICUL LLiiuIattriUM I ■ J-r : I r I c L'^ 

II •.■blue. Hui . . MIL-ihcll A Smith, I or. 



nisT k i r tr-r ok s 

TiwMi! "Mmi • e ■ ■ t r *»MiPi Si K^feon Co* 

M Ir.r.pacv.lk, Miu FltiArC frWt, O- 

bf- I *- j 1 1 1 . Minn, iji.il ■ Lim Itltairh! 3<[l|£. Co. 
Kanus i . Mo. Ki!n^> C\"y A u0=> y=p. Cm. 

S'. E.MIIIK &te,asaaj.a™ . . s.as.-_ PrcJ £ 1 .T 1 pi HtIL 

O'I^i-m. Mcb a ■ a ■ ■ ■ I‘En*rll Suppl|/ Cm. 

Jlullilu, M. V 1 . ..., !rt .lu. I i. llarclav'i lac 
.so y Kk, s.v. c:rjv* rxii.r->..rn:,.NiAi>:l.. 

HH 4 We* Bl 
MdKJKfj Y. fcaEjn^ljv-hp-^ii Co.. Iriafe, 
T-VtilmflL'n. F. 2 a. Uulunl.il Mulur L'-=-_ 



ClMlhMI^ OW*rrrr-C* 4 l|llll 0 *2 PtH^ Ifipia 

CJ-vrl#iiil, C'IiIObb* i n in ■ ■ ■•■■■ ■■■!-■■■■■■■ 

■ . . .Fcbn-'ijlvanla Ruh’lcr ■!: 9cq»lr Cu. 
C l'L'i hi l a cj-_ ulus'. . Kupn ?upuly A lire Cii. 

'luldu. 4.*hic- ILalcm-'l ulcilu Alh- Lii. 

U 1 ilipnfc Lriy.i IkLi. Iliirhcll -Kir.r.h ■npj^'a. 
HyMdpfiifc. Pt-.J. H MoCn*» 4 J|h ft S.a. 

I'r-ivln - H ||. J\j__ Jm. Vi'iiirin-i II ACOi 

IYv'-Amtci, HI .1. J'jiii phi Au“u I r «i',i I |i . C u . 
[Ailli'.Tftc . ■■ l->rj1h- IIiiIiLli AmIm 
ECK hiuiml, V*. . . . , . Kuriilct HOW Gif CQ. 



Fad^c Caaif R«j9KMnt'A'tl*'e«, Hugh-Kin it Mcrtim— Sara Francisco,, J/i| 4 igdes, FurtLind m-L S: i::!? 



GRAY & DAVIS, Inc., BOSTON, MASS. 



u_i":nmm ;■ ,im^ rj;'' .IIIMMII. 
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New improved body, ggjjwpjw stream* 
line effect — idetUk&l i*t style, with high 
priced {w&-p,' 2 Fsc)tffi'y carp, Wood or 
mire wheels. Electric lights and starter , 
$70. Standard or 60-inch trend. 




What it 
Costs to 

OWN 



in.e 



SAXON 

The car that makes 
both ends meet 



Vz cent 
per Mile 

What it 
Costs to 

RUN 



O 



ne 



The SaxOEt ha? F^movpri the last 
objection anyone ever had to owning 
an automobile — the price reason. 

For the first cost of the Saxon 
placed this sturdy car within reach 
of everyone. Its price is $395> 

And the after tori cf the S^X-nil WsjM- it 
within the means of t^cTyonc. Owners me 

amazed at lbewonomy records nfthriT Saxoi-.s 

— as to -tG mi lea per a 3 - 1 ion of gaHoline : 75 
lo 1(1(1 miles. per pint nf oil; 55lH> to 500D lUiLeS 
nn a set <jF tires. Saxons average half a cent 
a male in operation mi — one-fourth of 4 cent 

pu-r tulle pur paESeUp er. 

AiuL The f&axnn stands up. It fCl duies ihe 
hardest kind id U3age without ffinr hi ng-. Many 
thousands of Saxons nowin use aLL over the 
United Stalest, in Canada, and ill foreign 
rutintHea have proved the sterling goodness 
of LSujicmI unnsiru Lliun, 

How We Can Do It 

Some folks wonder how we ran pcnsibly 
buikl for $1135 a cat ihst wilt rid the things a 
Sasun will do, Goad design is the inSwftf — 
knowing how — having the riybl Idea uf What 
a light. cp.r should lie and do. and then figm ing 







nui the hen war to get these resuits at ihe 
Lowest cost canei stent with qnality. 

Our engineer! had at theLr disposnL ah that 
has been learned ah run automobile building, 
Tfciey started from the heginntl^ ID desiy u a 
light car for eecinniruca.1 msTlti fortUfD atLii up- 
keep. They atlopl sd nothing freakish, but they 
found new ways iu uae many siun.vjrd fcxmi sea. 
They ali;o were first id u&e sane brand new 
ihingn of proved efficiency. 

By taking thoug ht, we are a hie to offer for 
3395 a betid automobile than cnuLH he bought 
only a few yeflTS ago for Hvt limes the price, 
£jsu:j itf I li e motfrrn car. 

A year ago some might liave called the 
SaxO-n :t an Experiment, 11 ' But nut today. It 

has made good. 

Saxon “Six** $785 

for thflifwhii wmi ii tcuriDE car, this J-]i isnaenser 
six-cylinder Saxon It truly v-i 'imiiuet value, if A 
fl-e n e-fOiio I y roarin'— M l -i: :: ■•..'n-ir a triad urn*. It Ji.w n 
ItS-lbth wlirrlbKiB, 52 x 3 j £ Inets clrm,. 30-39 horse- 
power, hteh spw-il motor, ul ccinc Ugiits and Dtuttrr 

u- iciiuilir j i,’lui'~i L, Nsd mpu], otlier uni r JCL'P, I ,;■ ,| 
l>^-:.r,H. And lira price. t(H3, Lb lu liBXpHted ! j'95, 
I'.ill equipped, 

Write Indny for current Ir.-.ijij uf“Sa*nn Duv*." 
juliL name o I i-dur briiKst il Baler. AJilrrsB Dejit.I, 

Saxon Motor Company, Detroit 
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Home Billiards 

Turns Years Backward! 



Pru’li. 



'Baby Grand 1 * 



id Style 



and 



some good fairy 
godmother — is helping men 
women to outwit old age ! 

In thousands of homes that now have Brunswick Carom and Pocket 
Tables, the mother and fathers and sons and daughters are chums. 

Each evening there are lively doings in the billiard room. Each 
round of hanefeiapping proclaims a brilliant shot — each burst of laughter 
another innocent trick that billiards has played on some unlucky 
member of the party. 

Bless your home with billiards t Let all the family— end 1 yvuryu.e$t$ 
— share in the golden hours of youth it brings. 

Superb BRUNSWICK Home 

BILLIARD TABLES 



Real Brunswick regulation tables, 
modified only in si a* find design. Fast 
Monarch cushions, accurate angles, 
aisle bed, speed, life and durability, 

"Grand” and "Baby Grand” 

The finest and fastest btnnc tables in 
ihe world. Beautiful mahogany, richly 
inlaid. Equipped, if desired, Willi inlet' 
changeable cushions, giving two perfect 
tables in one — for ;i31 games of Carom 
or Pocket Billiard. 1 !:. 

Also ‘‘Convertible" models that serve 
as perfect Library or [lining Tables 
when not in use for Billnirds. 

30-Day Trial — Outfit FREE 

We give with each table complete 
high class Playing Outfit — Ralls, 
Cues, Rack. Markers, Brush, Tips, 
Cue-Clamps, expert book on "How 
to Elay," 1 etc. And you may try any 
Brunswick 30 days in your Home ! 



20 Cents a Day! 

Pay us a little each month for a year. Thou* 
sands are buying like ibis’ terms Low a 20c a day. 1 

Get our beautiful new book — 11 Bitlinrd* — 
The Home Magnet and see these tahLes in 
actual ouluis. Full descriptions, prices, terms, 
etc., included. Send the coupon AW. 



Mail For Billiard BookFREE 



[ The RruntWick-BaTke-CnJl^ndEr Co. 

Dept 11M. 62H13 5. VVnL*J, At*,, ChkatO 
Seod postpaid, folor ill’jsi _ :it«l brxik — 

fi Billiard & — The Home Magnet * 1 

and lItIjLIs a: :r*jur 30 dny Uorr.r Tri.il Offer, 



Name 

AddrcLS 



m ■ 

■■Mai 



?.pv i iphted 



m i 



J'J'.uu’ ja cut ion I4J r iityitantaf 
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Creating a New Art 



At the Centennial Exhibition at 
Philadelphia, the exhibit of die Bell 
System consisted, of two telephones 
capable of talking from one part of 
the room to another* 

Faint as the transmission of speech 
then was, it betaine at once the 
marvel of all the world* causing 
scientists, as well as laymen, to ex- 
claim with wonder* 

Starting with only these feeble in- 
struments, the Bell Company, by 
persistent study, incessant experimen- 
tation and the expenditure of immense 
sums of money, haj created a new art, 
inventing, developing and perfecting; 
making improvements great and small 
in telephones, transmitter* lines, cables, 
switchboards and every other piece of 
apparatus arid plant required for the 
transmission of speech. 



As the culmination of all this, the 
Bell exhibit at the Panama-Pacific 
Exposition marks the completion of 
a Trans-continental Telephone line 
three thousand four hundred miles 
long, joining the Atlantic and the 
Pacific and carrying the human voice 
instantly and distinctly between New 
York and San Francisco. 

This telephone line is part of the 
Bell System of twenty-one million 
miles of wire connecting nine million 
telephone stations located everywhere 
throughout the United States. 

Composing this System, are the 
American Telephone and Telegraph 
Company and Associated Companies, 
and connecting companies, giving to 
one hundred million people Universal 
Service unparalleled among the na- 
tions of the earth. 



American Telephone and Telegraph Company 

And Associated Companies 

One Policy One System Universal Service 
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\ eyes, WO Will pay 
Half as much fur " 



\ from f^QQD to f 1,^000, 

'MKp^ loss of one hand, foot or ' 

f~. "J T rV'- There is one sure way to keep the Wolf 

[ J I \i\ \ 1 from your door— that is to send thin coupon 
111 I if K today. It you nothing — it bind* you J 

Ml \y/ / to nothing. SEND IT RIGHT NOW ! 

gf ■ - ATNA LIFE INSURANCE COMPANY /./ 

-J Dmrcr EMI HARTFORD, CQ>'N. & /\j 

, Tht large*! tampans! rn (he iriirfrf srrii'r-'Tj life J? / 

AnSilctit. Ifiwlt/t and Liability InAuritnt* jf ^j> .-y t 

AjTHcy ijp^irLLiuLtljeii far ■ l 1 1 L'luuullf' and l’i-Tiiiiii£ ]iun ^ j^‘ y C 1 ’" 
iliiclimiaiMMiiilllliiillliliillh: illll: Mill mil •lllll Mill Mil! INI' 'lllll-IIIMII!' ll||l 'llll> 'lllirillll^: 



Keep the Wolf 
YOUR Door 

S long as you are well you know 
„ you will pay your way ; but if 
from a clear sky there falls upon you 
some accident, or some illness, where 
will you be ? Then it will be too late. 
Now is the time to be careful. 

Send this coupon — it will be your 
first Step on the road to safety. 

Typhoid and pneumonia and 
grippe come to the strongest 
without warning'. One man in 
seven dies or is injured from an 
accident every year, 

/€TNA-IZE 

Take out this Accumulative Disability 
Policy. It protects your wife against your 
death — it protects you against accident 
— and sickness, too. 

Consider t-Vlisi out of 128,0lX) claims paid 
by tbs JF. ena— 24, ftO0 were fur fulls —4, nnu 
for burns- and acalds — fur cuts 

with edged tools or^lnss — -5, MO fot 
crushed finders — -d r tKK> for step- 



From 



S’ v 



s 






pinion nails or glaas— hundred* 
fur tripping over mats or rugs., 
for splinters in hands or 



feet and for crushed toes 
—2, 1300 for blood poison- 
ino 1 . Every step you 
take you are liable 
to sumo auch acci- 
dent- na these. 



We Pay You Up 
To $50 a Week 

If you are engaged in a tJ Pre- 
ferred fp occupation/ ar.d under &Q, 
all i It will cost you ia JG0 a year. For 
that small sum — we will pay you J2o 
u week as long ns yon live, if you ere 
disabled by. an _ ordinary accident, or 
ft Wotk if disabled Thy a railway, 
stejiKoski p, ur burning building acci- 
dent. 

Half (he above for pnrlinl disa- 

b Hi ty. 

And we will pay you $2T> a week 

lip- to fifty .two weeks if yon are aiek. 

Wo win pay hospital charges or for a J* 
s-urfHcal operation, 

If you are killed in an accident, 



* 



/ci 
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Bargain CSv™ 1 .-^- , 

n! 3 l>’ K 0 ClCt?i.L l::i— t: : p. I. 

5 ™ MiJrtl'kn finish. cIk-Iss (' 
raiicn, If Bphomcr>. i with ! i 
J mTh- rJfc] rJ ypusiiii Lniwn 
Jc&tril-T s-lt bill 1 1 «r!-: . : : ir%i 4 

Imiiipringri.f^u^fHj i. ■ ! i 1 ^- 
Euw teiij -’rttliijR. 

FrcmC tan biiLA prats * ^ 

h riJ-| ■ 1 > ■ 1 1 1 1 > - 1 y r.irvi il . 

Betifc IrucL L-z 1 1 ]? I 

Iterk ii baLtcm ■ j. Ld 

SLmT’tf ‘ • nnd rMJH 



iJu ■eite 

xL Uni 
im dF 



Per hi Or. ill i_P' 

Collapsible Co-Cart 

WH.I 3 2. elm- Tnnriim r:.ilr, [-■■■.> 
f'TijiT'T w ) ■F'ii h |i T m: oramkat 
no* la rrc-J nih r- - l--jp b-Jo car- 



JigJit ■-■■Ion ".fir-. Tblr la 
a kTvuj, ojijK'rtnnWjr 
ill J. 1 -L t. imig-T’iinotnt 
tiih fuflliita inuiiiiy. 
FSih, flf[ r 3 in. x B Cl. 

IH 

f.i'2, Bft. 3 m, t :d «, 
■E ill- I'licc.,,, J4,ii 
F-. : l , 5m 12 ft. 

I'ri™.. S10.JE 

75C M*nU» 

Bins, SDft-flLri.ltlSft. 1 
tin. i J riini...*X*,aO' 



Three-Piece Mission Set Bargain 

Nil, MM 109 . FtziliiL nuk, fiini' il HitEali. 3 -phl-ciu Miimon 



HARTMAN 
Will Trust You 



Remarkable Bargains 
Never Before Equaled 

Mem than fiver before - -'z " -'c it lipjyoiLrailf 
fiiirily twK*'t^.:-!|iia.lnt«rtlvi:h the itariliziic liijrtirjaii 
vala« in Fumiturti, i.'iitjh-!-. h”- . tiilvtirwaK. 

1 h iji(trW_ flrrli. f ir — m Ijiclrigonituriii Evwiaif 
machines,. Junrui.r^, V- « • -Ms, IiiFikh, I'edddnjF, 
Curtni&*. Etc., nbicbaa.tbfrlu.roen; bnrnsfiJrtiishrTiS 
cvDorra in tin* TYWrld our ’. =*,■ purctauainir 

power enabled unit® buy in irafn in: :i:«=i .-o qunntl. 
tin thtit V « wh-uiVi the beat the market fibanlti, 
at ahoohitc ly rock bottom prirtd. 

Your Credit Good 



Washing 
Machine 
Bargain 232* 

tv. mad li-tif Lta ini arm 
red CFpti»'i Krni |rx- 
tO*J OO liifuctr. Fiajaikrx 
Hij.ru rxl rr.lcir, |'e*ar 
Pffficff irf ?(i tn. evprera 
iiuik>.T b§Gcfc # eiTinnt it Ip 
nrenurk, fictll^lP dteT-. 

MM VS T^JtP lH2*/iii*rJ r vziiy 
tOfTIIL Tub If 

3 BepU Wliirh hhulL Inilfi Iren. 

(rak-rtB. I lun't t'i'xr r!':LhiB. 

Sii'io 50c Month 

lawn Swing Bargain 

No. MHliT. Tlilfl dfjiphi- 
Jti! hnnlwiHHl Sr. i^a 

fcj-jlij fi.iiT pnrKRjrim nnui 

w HxnipdrriiilJyWCi Imotffl 
and finnW^i Prats ■» 
p&Estal *nd ■ wiuic 
li I s-i^ru l L* n frerljr 
butHck-vuly. Kcrnnrk- 
xlilu biuviiin il“ OUT 

54 J5 

50c wuhia 

2 ' 1 nth Past Steel Bed Outfit 

OEmpULt: lied «rtflt burpa'rj. 

rlj^TuiitS iiit^j 
rur.tiiiii:iLiH‘|i-:rtt ‘ 
nLcul k’J vb il h 
i MH frr f,i|im, Ea 

■Tliciiod^iirn l W 
Snsh-'-s lush: imk 
ftld-jcfficcl mre 
usd 



Ray A Little At ATime 

Wc a hip depend able fianief'jTTireJiiiiFJC'H.HlB t<i miiAs ll*i1 *■ 'miilirn. 
ciqB»nii'rH y«nif pltar j iiiT. Lu L%'tL'y port cf thiacouncrj'., Thc^liin, 

Iisb prnvcn pip mtiaFacton' tluit to 'j on— "Ypirr credit la 

prod., no rmtrer tfIictb you Etc, no m^ttyr lup^r sirfiJI you r Ineiioia; 
aadfir trluC you namt, pern Lietki every ir-ortli. Wo Wriuirc lio trS 
ITCIICHH, auk md cmbarTkcHini? fimw1io-m P ebaTKiiTiiitatfirait. iisi no 
aocnxttr.' 1 Moat libcml and. fCitiEfaoterf tredit tbUI ' 

Don’t Miss These Wonderful 
Get-Acquainted Bargains 

Tb* FfirtniM.il ComptunF Sliflifl lioa meb oaboimdEd 
confidence in itaKooda that ktiiTcnl to mNI to hoy 
riaiilKi* tif Hiin i iiiLiln-ii - - i::ri cnyooiocf the- remark ailo 
fct-acqnmintcdi bargain* in. LL;h 6(Jv6»piB<':riiont.— hndi 



uiiiiui i^diiiirjr liiirb. lO-Wh 
•*.lii?ruj iniii K mth rubber 
tirqr-. n;-KcL f-rndf^a. bravy 
nail: rod: andeKifihaiidk. 
tumirimi 1 ii Cif Lm burial p,> 
truLhcrr, Ci rt s* n! al: p*&?| 
rnnalriiet-kni and ran be or- 
demd ■BTi'-, ui*dk, Un-to Driliwwn 

mZ™.; sa.aa 75r ptr 



th&twltboizbnalilnft'yon to Bend miy mortar in sd> 
var.ee. Futnt itioM iraiwfl v* e*n affetd to hmIiJ 
but unu to bitcJl f*iri|ly, UkIot 
FLriy ono y ra wixla from Lliib 
hdVerliBsivent; wbcnynu pet 
car nucmioth tatalop, uinJ+u? 
any ambODt you ilcunc. 



Parch Swing Bargain 

MW3-I- _ h 1 * &^|i os-i lh 

■■nicil ctL tsl». bn 



P*-r k rri 111. h 



i# p r.>iA llSiflii. 

32.ua 5Qc 



\fU 



Onr rtitc onlr 



SBJ 7 



bod ifii-iiiir. 
r : ■ ! T 1 1 1 : LuHliuli: fll-cil 
tmtZn!3m r Li- Il r . L I L 
r,.T. H in a.T 1 r inn: 3 
ft; a ft. din; tft.urf 
ft. aid. tkililKi. 
■MusdL WllS1* r IVfl 
Cm «r Vvrniil UtiTTlri. 
Par 
Month 



Every H art man Bargain 
Sells Be Its Merits 

Itond ojr nunimituc: "'W* 
x'lianiiitHO tridiiLp i'li-.-h arid every 
article onannrvv>l*n J LT-wlthJn.tlilr- 
ty tl -.vi £rocn nweipt t>( ths fri'«*>d 
anytkinif id imL pccfoctly datiafoc- 
tWT. formy rnmHlin VlflAtOVLC. VC 
-willscacpt tbe-irrctnm whan 
L'il' j.; ■-■•■. I h ai-o L-cLjrr.i::! to aa. t-'.-i: 
u.-il| Ti-riir il all imuifiyi ptud. on. 
tbcm P incSudinff JjBTPi-OBI at 
fro-jji h.t hi-tb ways. 

rnrr hmumaii’s 

rlCCL mammoth 



No Money 
In Advance 



Brussels Ran Hfirgnin 

N*. MN l ZS3S«kllHful 

BniheU-ll E-Lu^r.ii'i iitfd. 
pvri|£ii ill V-irjr rliunt-* 
anifi Dimt mcilulliOiL 
iIi-t; mnxpriElnnnl 



CATALOO 

Ttiie id tbfl rnLUt tatcrcrtjna' 
lioane-rui-niahifu? yaiJilnc 
yran. have ever Been. liun- 
druda :>E phituh. ilfinfli to 
bc-ouc.f ul colors. Tpv 
t«HHl o (wrpy. Sand 
your nuir.u ami «ij- 
rliv-jd od apor.ia] ta- 

■Jtiy f<t‘J ft cvpj ft^uttdy f Kit, pr-epnii 



HARTMAN 



Fitrisltur* & Carpet Ca. T ,, r f , 

!t - •?!&’ 

£ ■■-■ 



PticfT fli tcltiw nnH EtiH-iri am rx™ h" ai.irm.-uL^ !,imi,-ii : 
,ipp-f ■.ml ™jfirlri« Tiir.i-U niLv.jihM-f -,1 -m-ili ' '|rn.-p*rW 
:ini:--i ivKlAi?: r«t wt tm a '-mncii. ^ 

HIKftJjr filled and opiiaf- gT l 70 f , L 

lumL Ihrloa...... L.,* 1 I. tO I vvMgnth 



No Reference 
Is Required 
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R*FfH,njU®UIBI 3 IDE 



PAFLRRMEJEL 



TJ^fc*5£ o 
Pf|i*SE 
fti=pw Shift 

ANP 

Filial j;'[R 



Gm«H 

a. oh 

MjrnkiUtc 

amctfl 

MtSi^CER 

« frrtSIN 

Hr.-LLL.'.st 



TYPEWRITER SENSATION. 

Free TRIAL — Use As You Pay 

Only $3*00 a month until the low total price of $48,30 
is paid, and the machine is yours 

This is absolutely the most generous typewriter offer ever made. Do not rent a 
machine- whm you can pay £3.00 a month and own one, Think of it — Buying a 
Emichine |br fdEJD- Cash price, $45.45, Never before has pnythieiH tike tfcis been nttempted. 

Standard f /'I Q ix.l_ 
Visible O 111 11 II 

Perfect machines, St^ndwrtl Stic, Kryhcftrri &f Universal irttllgflmfflt writing ?S 

character* — universally used in teaching the ■couch system. { Keyboard wnticifi Ri characters 
$ 1 , 00 extra. } The entire iine-o-f writing completely visible at aif cimtis, ban the tabulator, the 
two color ribbon with automatic reverse, the Back Spacer, in fact every late style feature and 
modem ■iparacirir convcnu-r.Re. Games la yiu with uvervlliimr i-rmjitae. tools, em'mf, erpendna j Mm m 

book tuid Lrialriictitin^ riWkra, firfivLhis pftjw.i — IWthdlflf-SiCtVJl (O blHf. VVU din not imuirinij tlie M 
j>* rf aiitkiT, at duia bMiuifdl typewriter until /an have seen Lt. 1 will acral it toyi»i h, O. il. w H. A. SMITH 
Chkwcv f<irfl.v*Hrtjfa r tnw trial, H, will Ml ilMlf, biit if you iniut JUitiAlhwI that thin is ih« jp 331 jj_ A„. 

fTraitBat tyjmwratrsr jrau rver uir, y-uu malum it AC. my ri|'crw\ Yc»u won't want tci W CHICAGO ' H i I 

return it lifter j-wi try it — yam cannot equal thia wonderful v*Luv anywhere, “ . _ . . . 

hli -t in,’ii “,!■« ! 11 . (’ Hmilb 

■J-. H. phfvaim i« Juwribif 

, 1 # iin.'»^Ttip?rDBBt . 1 =111 

OU tin'- JMII.lHl tin! tUi-e at 
HZniAI. IJftlKi NLiniUui 



- - 

When thetypevmtcrirmvev depouLt with Lhe-e*|irvsri feWItt SMO-fttiJ Why thc-muchine- £ 



T'bv lau U10 1 UII. INI 'ijii! ill:’.- n[ 
LU 11 ftFECTlAI, 148 ilO nurrluM 

for livHj J aj'a" trial, 1 1 ran am cominead dint. it is the bent (jjiewritcr jroni efruj* Raw, f illicit ™to reranhi \ li 



keep it and. muni rue SS AO a mufith Until our Ucnrain pk* at f4K.SU In «*M, If juu jT nncll'nillr vehl fep. T l?i» , uioJei5 

till': f l[M>J tlUt I fciiiWi llWi dillK lb *liii‘li 



d<ih't want It, iwLiit-n it tiv die cscpi'tii ust-nl, receive your {9.3d and return 
machine- to me. I will jiar the return I'npriH cliurir*-*, Tli in jimrhini! ui. 
trt-0 jiirtt u if yan paid $]UC.UII for it. It ss stonil erd. Ov«Tor.« hundred thcoaoriil 
puiifL’.' .jj- n ?,r'l i.i 1 ' 1 ItwBU (jpe-aTitfirB Mid think Ri*m |3i4lMAtavei'nifti]iif4icliiml. A 
The mpplj at thie prite- *, Imi+fld. Iky pricy trill pEab*fcly Le raiurd f 

trlum nr sul titeliidiitDl ipptuii » dnn'l ddw. r>lil m ill* ;*qp9n * 

tpdaT — m*LI 1 n mF — bfin lyiH'ivriCtn" trLIl be jlupped Finunptlr- Th ere LSI r 1 1:- f 
red lui :<■. I conpic/ no scJiciti^; _uci coUrctarti — B'4rtJif*K'ir- Il ia W H 
e iirij ily iiiiitiiis. ic'kkI that t i-e util ticks to the mnehine untl] the full WS 5(.i is * 
paid. Y-uucanntrt lute. It b the iCTVfiteSt 1/)mwriti’T mppiwtimlty /on will M 
i.'v.jr hnvi', Un flat &i\d me d.w cent. Set rnc caution r.n i nf .mm'i!i Icdai > — .srrre. # 



unciL 

f ,1 n’,L tfc.nl 
W tn av liii ini* usil try I Li> Kyp-’-frri Li-r. 1 1 
I i ll r.HM ri ■: 1 1 rn ky.'p I ^ I in 1 1 r«rV-lTl]lsr 
Ten-wi it Drid. return i' 1c r.Jit* oKpn.^-d 
.lc-.ti' It L* u.ii«k-r^i'»3 nJiui joii gjTO e!ji> 
■Ciiaila-i-d. ■uiu-uiituA fur l'iu* v t-„Lr, 






A4fn 



URJuumiHfhT 

4^ j'#i*R 6 a«L 5TUP5 
tW.TW KtfASE 



WHIAi.lL IPAtlhe 



RtKURffHSE 
1 ABUJU 0 H BAR"" 



■ F'./fh M«h. Kir. 



J 1 Q 
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HATWDdT TIRE . 
f. raUlftf iHTSd- 
' ^ f^ililSiiS Ave. 

India aipDhii, lad. T 

Wltlwyn t- snj gIi1I£Sh 



ticm upon pir part !..Ll-:u- t^B 
Hand Enbi 1 yeur complete ^ 
j ■■ i : ; : i . cu.IuLlc *1 tire i- wut 
otntita- 



HAYWOOD RETREADS 

MAKE $3,000.00 A YEAR TO START 



Sotmda like a irliolo lot of money, pjm! 



and more as you pet accuBtomed to tba businciaB. 

it ia— looks pretty bifj * 4 — J ±M ' — 

a-n ordinary j ob, nut w 

co mo over on thia side— the manufacturing side—' wtserc me grass le greener 
ing 1 b better? 

It I* not ovary business that will permit -you to start with ■ vary small Investment. 



Heat taauu- 

IkUbIiv btmineaa ramiro bir cap!sca!iU*1Lori. And rich rare take lie prolits while yen. Itiepredeeer pet a nalmj 
and llie uruallepil. Sal Lore is si business [.list irivvs biff Htlwn I, qulth returns * uni] Lli-u demand for jpurpro- 
fl’jct iii »ji«iui of ikt supply aud LiiCYea«:-stv'or. 7 <toy la tbeyrar. Hml * H#ywwd Tire Repair Shnp 

MAKE $250.00 A MONTH-$3000.00 A YEAR 

The certainty Of sUCMBStn IMfl bn Jnewl* nli&iil H3 FttTS U anythinf In this vru t 3 1 3 cun be. AutOirebHv owner* 
Inonuo by the thouaindt each year and the tires an still the least durable part at the car, 

Every owner tries to cut down Use tire eipeiiBe— every owner Irlts to repair Lis (ires as lun£ as they will bold luceLbu; 
pud this brines about 

YOUR WONDERFUL OPPORTUNITY 

You TTjSpilit j-.int an vrell be the first- Lo ester this pnyinc buginurLi in jour town — span your thep aqej latth* 
money rail III. Every Mltoraptjite sold mm* mom fires to aiMld. Too -Start WELL Ode Machine, The business 
■Trows fast.. You. need sudlbvr and 1lu.il UbOElUtr. SesoujL pels to be a repijLur bnsinr-ja cJ [uULioc machine — rill i-r— 
machine until Llui Ji-^tlbinp you know' yen no running a bifl s]M>pr-yfi.n art OiitmtinFr to a bis way — ^du arc a real 
bifeine*» jri:ui and it, flwtOF In. year mint ■ mil/. Yeil Lnaw that puncturai and blaw-euta in coin men — lores 
need retreadlnr and YuLctiniziiLp every (1 ay— itiim thinir jreinir STrenff nil (lie tEtntj— owner alter owner lOfCOd to bur 
new Urea beatoto they cannot get The old euvs fixed. 

If you .itu l i n the bi:siiu!‘',<. □inrrute S tire repair plane aa a aide Lini* in cnnivKtlpn with year present 
hniAlneu. tcanwte nr Ml wmom. Any place where there are muuu automobiles y i*lds a 
bifeLeadj 1 business. besldesthstrariitleqt vrr>r1i . BlMtfEfibOS ISiLeOElately ujLneeessuxj', 

You run leun cuLclilj. A r.jniiiu with, u little mechanic:!] turn er who can simply 
fellow 1.11 rocYllis-114, esm Irani In n . lew dayman old r irr:;,_to do- 
the best work. Tbe ll huaiueii COOQto f*dt ftlhl eftky, 

REPAIR TIRES AT HOME 

Vduie men rush. a monsy to at Lend collcyr er 
etftrt 3 ear*«e A-Tto ren^T bn^lnf#H. Atrto RlOtiiie 
fln-oc tk— repalryettr own tl ree-. Save numey. 
fay tor yens ski I fit, in a abort Limn. \\t- havn 
t ; : ij ■_■ i n i. outtltfl for hotiie nsjc. ^rs. Anr-Man, 
il'n wortb while to inrest iLMlu. Thms 
la monpy in 1 1- 1 Vr a field el wonder- 
ful pussibLIitbu. Make, up yner 
minrt inil send for mir rafalijfpn? 
today. Learn «T lb e w-und erf ill 
money muiiinc poKsibilltLes in 
tbii Fasoliialitot ikvt btisi- 
neax, LEahn Minnethinfr^- 
£np.p]y a went— beeeiM 
w idaPufaeturet. 

Tbia is ynur 
dunaii 



THE 

HAYWOOD 
TIRE 4 
EQUIPMENT 

CO. 



86 T 



f H D IAHAPQLI S. IMP. 



Pinnae J/ rn ! ic f: t'upular V ft.'iiiiiFitj 
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Lower Power Cost Proves 

My Higher Engine 
Quality, 



Latnt 

WITTE Price* 
£TATIQNAJiV 
2 H-F. 

-I U-P. t,Y.7H 

U U- P- V?. 7A 

H H-F, 139-65 

12 H-F , 21 9. :J.J 

ft. H-F. 2t>H.flO 

22 H-F, 

PORTABI.R 

2 H-F. JJClflfl 

4 H-F. ti2.UO 

tiit-i', ?,1c».vr, 

h pj-n jwis 

It H-F. 27P.-90 

1 6 H-P. 37X.70 

22 H-F -f 1 5 

saw-rig 

ft H-P. iinjLrp 

a H-F. 227-Iti 

11 H-F. 324.nO 

H* i nuini' Il-Pnifi'ricj- 
rj: (a 

mnhe Tvkwa l> a Juw. 

r>i i I i 1 1 1 ■ : i . ■ L 1 1 1 ■ i ; ■■ 

ul i |*i ■ * v i 1 1 1 1 * i y — 
u Jiln'ml H : i r;-. ■ J-: r f 

pnwvT i. 4-.i.-h 

rtLwr Eh* rv-irallir til- 
inp— *-M|n my prtroc 
I.r.- I •'■'.'i.T I hi.U UViM, 



A WITTE Engine of any fe g-u nrantecd piyo Ibft fpll rated 
hpr£c-*powerwiUia liheralsurphia. So* probably^ will any other strictly 
high-grade engine, Bat the mere ability to deliver its rated horse- 
JpawtT ]3 net at] that is needed to prove engine quality. The bi^ 
question to consider 1 b thiat u HflW much will it cut in fuel, lubricant, 
md upkeep espenno to gel Lhmi rated lant-powcr out af ah engine? 1 ' 
Kflat engine quality la- meaE-uned by the engine’s ability to keep that 
cogt down to the lowest possible notch. And, other things being equal 

Jtrcnjflh • durabtlttr, hihijilici’Av enumif u;iOfklJeita, nmoatojitnA at running — the, engine 
which keep* It* iJJMHiOrh: ™*t- c£iwn tv lh .0 luwHt notch in (lie tiCutiim for you u fcliy. 

WITTE Engines 

Kerosene, Distillate, Gasoline and Gas 

Thirty year* wtu.when jniAnlinonnd otSnr SnsfiypL- ol 

enurlnc that could. ir.i.l its rated. LcbhL rvgirdkma of airwunt af fuel need, would unnytcrdia 
uktp pUtflOe*. ThWS e*rir ejiginen were- moatliy ov-gp- heavy erui. a. Ini^ri part of tlivir 



■owo jwwer wag coiiijcucd in 4 rtjHn; 4 ttl 3 lig enceori™ friction of tJieir ovcivlicaTy puju. 

btnr*« 

_ r ..... „ Jifiirinri rtf Ej-scHhv 

,f power put Into the dtivu IwEt — i?a- jictaiL 
tiiiH hcIatlaw NtAmJArri fiwriiii.'iric- efficiency. A uviaic of '£a af the- fueL □»od. by older 



Today null 13 * luictap of firat 
warkinir toward m cheaper peeva* «w.t. 
measured by the- coFt of p« 



iportenc*-. I t acttFJ W t hla 7 tie* find 

TllOil'Hlilt iHUll, Wl iT>: li^lK THI <\i ||.T|1m 1' which* 
b .1 doller-earniiig eetuc 
□f the fueL ujmcI by old 
(vru* vusrinea unmuntu, in a yesr. In many «l : i h to mora ttuui enough to pay dieebiue 
6rtt cut of a WITTE Enjrina. 

Sent Direct From My Factory To User 

CASH OR EASY TERMS 

fiilt Yr.ar Guarantee On Efficiency And Durability 
For 23 year*, the WITTL'J Itast maintained its [cad in Engirt# QunLily. Bat it Lon hoiin 
faud to keep thec^t-ef JnanvfSicMiiiTiFilvwri totlieTMiiTit whei^ l eauld also tato in Jirw 
price,!. But I've dune ic. Cnmiiarc my ]uicsc& with oLhoin and s« haw much yau iivonn 

tbafmtraiElnrJiWlT’Tt!— Iimiiy i:fvl bi-|(:^f the, ■l#-ndy BkVinjt on fuel 4nd upk«#nL 

FRFF K BOOK. T^lla why l ^ HNn,l-HU«,l cp^cLiijf*. Ilf 

1VIjLj cc:njr.7i:KTU?'irvn; < wbyIiRuic#c>'l.r.'Jorinii iwd i«i>arujl#; •vri.kiJ 

vflvi!:,; fiiLr-nnn pir.tnrui; nutciTunbifa etyis ii'rtiiion; anfrly HpruU Aii.rt tar 

cuAj'utJU'tir^; imil HXiOLTnERthnr f iiiun^i mlhcir^L wliicii 
tip fr^in.i iid nf hipfajin.i.’ qimilcy. M+il wnppn teda?. 

ED. M. WITTE* Wlllk lew C 9 . 

174a OikJind Av#,jiu.c. 

Kauu City, Mu. 



Hnmf 



JLJ I 



ED, II. WITTE, Wttt# Iran Worki Co., 

1740 OAl™i A»"., Kji™ CiCy, M*v, 



Ulchout eost co- oiu 
Fiv>Jl>J like to diLni -C yuut iuLr»L mill f UL-Ut Eilfillft liOul 
Ui iu.izjclrile Four SlU Lilni ul LklliU|( 3'luu. 



* 2 'kI with, ire iirac;,: n o« my T-dl. I 

ik, uml 



epotena 

anil iriKuliii'; on, 
m-#ip i TlliktULf ill till* 

atfhe- 



Flcaet ITTnlEllJt J'vjiufur ItCrhaiiU'e 





A real guarantee on roofing ! 



A ujeEcu risk is to bjy r-cmfiTis 

1 Tint giionuilced fey H rfspansilile ■ 
coik»m. When you Luiuunoojing 
hfa you act the written jAarEmtee^J 
the world's J*rR«.t 

EluIiLirttiHufi-c* oF fcotfi- Jr 
Intf --ir'Ji builtO 
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■Roofing 
like most people , 
prove their u^rth 
t|ii the test of time 



Buy material^ that last 

Certain-teed 



Ault j-tmit dt.jirr fee ji.nx1iii.--1i uiiide 
fair Bfi~ ttej' bc;i r l v .it iia cue . 

Aiphatt Ro ofingi 

lAi.' yruitfji itistf jiruvjJ 

Slate Surfaced £htn£la 
A*phfllfc f«It« 

Pender, ini; Felti 
Tarred F«|h 
pUlldhlg Fipen 



Roofing 



1- ply guar&tUt 

2- ply guarani 

3 - ply guarani 



5 year* 
1 D year* 
15 years. 



huulAtlju 1 
_ WttllBfliiTdi 
Plastic Rooflnf C* merit 
Anphin.lt Cement 
Roof CiMitlni 
Metal Pa in La 
Out-dour Paint* 
H] -in |fl Stain* 
Refined Coal Tar 
T«r CpRtlng 



General Roofing Manufacturing Company 

iFtofU T i JuTfCS ! h-i Li 1 1 ■ |_I’| I flirt.-* Of stvofit-y n*<l JtutWlnp ^prrM 

n±w YurL Cii* EmIoh Clue^Ee FiLLiLuckIi PIilIllJ 'i-lphiri Allan!* Cleveland DtirtJl 
St.Lmiip Cincinnati K uni hi- City Minncuji-alli Ssa FtbogIkv S»miilrt LudAB Hamtnirg 





Pictures that are Worth 

are ihntc iliac nhivif Lml ^ H iluiil 
th,j( i hi.' eye tn rinr traifi □■ ..I iv- 
t*in- I lie piftnrt-. smppiil v- iti 

COERZ CAra?AS 

rlfr-iJ amil 1 1 ■ • 1 ■■■! ua It- |iiuil 
| *_ I i r r . I ;i I irit-^rur raid i/i #-n« P#- 
■ I. I lid. II *Sti i .V«.r.> Lu-ir jrJ 
^"lun £*n h jp: hi riuk' '■ lh.iJ h- ■p-jc , .:l 
i'.iVi I EibiibIhIr ml ?n'«"o-*»nai 

\ Ak' 1 ( ri»» ran L, i 
I Filed vj Qnr cii«'. p j i*-» a »m 

Our Book Dfll 

cl be k-iI m ftmi iar 

C-T. Coen Amncjn O^bcd Cfl. 

3.23C E>il Hil, frm*. N-. Tnfc 



Tin' l. ! . .”■ IV l u 1 1 1 r i ■ Jln.Tfj.is, in 1 1 M 1 , 1 n n ri r{ .1 n n 1 1', r T 

fippiyrt unity for BUTrlrc in th.e liinburi'd rccinn'i oE thu 
v.L:it ilssrlilK fill ill'll <b f hlihni.il :l r I ibsrlil. ‘I'll i-c llih Iht-rli 

talicm n.:K;i ii Lu;;,. of ilirduuH thd ia&UE cH r-veeiil £ure- 
L.ir,t:, rif hoi, 1 1 r ■■■ Hindi;, which me dia<4i-rt: insiieil directly 
tu the ijfTi Halts rjj Oie lire patTi'iir cii the t" tire it hcmcC, 
iii 1 !' I oilier similar nrga.nizatipDX, iilncin^ ihtm do their 
n'.iiii.l fit tlmEH of unnadul clnnicur tif lire [rtcCption. 




WHOLESALE PRICES 

-J. HARDIN C O* 



G UARANTE E- D 

SPADE 'K PLUMBlNSh 

HdM'Wli Btfjap i-iCL E., 

- pon cct 




H.P. 



34c 



Runs this 6 H, P. Engine for a 
10 hour day on KEROSENE 



By means of |be patent throttle you can run it as a 4 H. P. 
engine for 23 cents a day, or as a 2 H, P, for 12 cent* a day. 
Many other strong points; force-feed lubrication; uniform speed; 
sight -feed fud supply; automobile muffler: no cranking; runs 
either way; uses any fuel uil satisfactorily- And. it's Guaran- 
teed for 1 0 Y ears . W rite for catalpgu e and 3 (i d ays' free trial. 



WE PAY THE FREIGHT 



ELLIS ENGINE CCL f 2S7 1 East Eiand BItiL, Detroit, Mich. 



1 
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Oiif MEfwf Ihm 
or t'OiW old 
IJjLB fj: HVttf of 
Urf. toi'pwt 
/ irurlflli 

ifji (i’ tcrdciff 
for ftM'cial *rt 

LLJ I'ulUv'. 



lOcaDay 

Now Buys This Superb 

Baader Violin 

A N exquisite instrument — perfect in tone and 
superbly finis bed. Made by the Great violin 
mailer, J. A* Baade r„ and now offered direct 
to you at the rock-bottom price. And you ttuty pay 
this roek-bettam price at the rate of only 10 cents a day* 

10 tlayi* free tied. Write fat special circular. 

WuRUlZER 

ioo years oi instrument nuking 

Ic is cuily because wc have mammoth facilities for buy- 
ing in large quantities that we are able to make rhis 
startling offer. Write today for special Violin circular 
We supply the United States Government 

Scores of Violins to Choose From 

Write today far wur new vuuLTn riroubr thowtnjr handsome Hint- 
nations of ali the superb iuertrtniLOLEa to nu'ce your selection 
Irani. The products of die leading violin nutrra-nf the wnrlJ 
me ymtnj. to dioote from — Famy, Jtaader, Glicr, Hebeiirin, 
FiedleT, WictIiIzet and many alJicrx. Viubns 
of the tery hiiilieiC }£ ra.de, ad ire]] aM thut-t 

of moduli e prksa — fruiti JJ.7U to S:0, and 

f rm a $Si.> Lu f i.Sii. Wr| I c- tatfpy fur c- i I n Ine priAl ter 
Unit lvll-9 b-»ii tliu riiEiTameut iu ‘whleli 

i'Da ure iaL created. See- cri upon, 

10 Days Free Trial 

We will send you sury trt thc-w: KiiperO ’.ic-lbn n'» 

tO:it h - 1 i.a ran |i^t them nut in vmr nwu Iiihuc fur 
tu:i full ilii) b. Viru niunutjiitlexiJi vhILu uy se-ui i; u r 
|t in a * LuFi: hit l>s‘ [il. lyii'iji n | km i It iVtk- 0, ri.. j- fir, ntm 
or Ui«b) Erintriimmtfl In yourvwn tmim. in ^hhht 
own Wily for ten I'll I dnye. Thun ynn will hr able 
to direide vr hrllirr you winli In buy of iwvL If 
FVU sre DOt nil riskd EtetiJ it I ™ k ut nur ea|K; m>e- 



Send the Coupon /SpK 

Write today* Send the coupon or n letter or postcard and / 
indicate the catalog matter that von want us to send you. 

Absolutely no obligations of any kind- Find out about /3t?*ZS' I idin D k n T' 
this startling money-saving offer. dcg handsome illus- ** - “ tolaB “* 
trations and detailed descriptions of instruments in j/_ ^ 
which you are interested. No obligations of any jt Jp *"* w 

kind* Send the coupon or a letter or post card. / 

The Rudolph Wurlitzer Company / 

4thSl. h CiiuJiiD«tiH O. Dept, 9193 S.Wu.’Unah Ave.,CftuCiiiP, 111. p 

^ , „, r 



righted 



nateri, 
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popular mechanics advertising section 




T HERE is imj limit to your earning capacity— Bounds enafiKtrated, 
tut it iMi’t. In smoll town or Ifirfte city there’s a way for you to 
I earn $20 to S3Q a (Say — up to $3000 a. year and more — with 

oneof our b.b. Power n n \ ves T'O I A I 
i Vacuum. Cleaners— O U UAlO A K 1 AL 

! Try It 5? days— see far yourself. It's a ereat eluanca to start a biaines* for 
I ypuratF— jtiHt wiist you want — (lift very apnninji you've iwnn lookifiE tin 

l T-amhiah *-fr (■-*&&]*«« wittmmi maplrl*#— many 

\ I remenoous r rot its ji-omwi™™ three- iiui>.Mflii.iim l i'fli™ 

1 i:i lKir Eifi diiiiliL LfcaaT jh wLhL rKiriP'OTlC- Id ilo- 

1 Infi "ill' Jfln- fliinnp' l-jij,. — mil hr ynur«.#lf , not all «■■ prn9(I«. lie Lllilct>Oii,tf*ii L 

L Start a Brnineu of Your Own 

naOiiifiiwa n month. rmlNp pnr t«r the Tnurblu*. l-ii: ■ | hm-jj i : not ■rir^rxiiii 
■■■y- — » nTorjf"-«trni| j^trwurtnor and thouuiailA nr Jioni'-h 
; WILL iwkt nwa a fuvanin cIfuimf nT clinir ruvn.. ucl 

, t . _ Tlii-nr Kill IIHVIT 1 1: i II K. Ilf i’pB'di Lb(?[B Wttfin UU':. ATI 

$k "„*”{? ™. You CanStutSmail HMR 

z-M li-im-p nil n rtnwt —"nor n h*l f Ike- hr>-m«‘* In ch&c ni-lgh ■ i fjn*-*T| Sn k 

,"¥!-■ . UfTlinnii wiiDt n-ffnlur wet 3m. Kil.IJcm LbLiija t-itlm i ' ill Mfj : . Mfc-.-y 
't'/'-Vi a H lfiiriC'l — E’Jipi, iuiiEli^iim 1-jfcnHila, iii.i 1 1 Ovuiw., ri|T- I HI II IS V-'^X 4 A 

_ taSaMijplLfllALHnfd inrnJtnrp a inMidwwdli«*cL*rl Amw B JU R If A-Jv 

0 Can You 

fiO h il-i'r.i'i.i’i- livrmiT)' jlinl il IrUii ! 5-' E- •' () f", [ L»] 



The McCreery Mf|f, 



FIRF-T LOSS IN THE U. S. I N ISM^-The total Ibe 
tons last year was f&Uhiiitl.Sirflk which was about > J l.WO, ■ 
MG misne (lijii |n itMA The JJH 4 Lnss wis. hi;:hi;f tUntL 
lily yuiiT in the fals-LC-Ty i>f Lite cfriilltry niLli tki; tacep- 
tioit ij[ | hi- I hr-. !■ riunAnfifiilioEi v’"-*! IliOftj when Chd***. 
Maas.. limned i ISJOrl. the year of the San Jr'rS-iciscu curi- 
flAi^ration.; snil iltfti, whi-a tft<; l>i> linoM section of Haiti 
mure burnur!. II uwevef, it ni nut be urilScfSLufcd. tliut 
mil!** have si: inlly 1 1'.::: i-fiat-il. 



Electr 



it wllb wire Bill) 

_ Isuzk-cl Oilier E^Jkinl r LD 
tpr, vr ir/ J . mil t ire J'jik-i. 
|h T,m flflYl, A^wr-i v-nar 
|l«rFC Cuuuiy Sslie. Pl'L'I'-J 
1 tiui u£ jiibt P>jK.kc*.'L"juk. 
rt. II vo u arc alive thu 



Foil Size, SE.lr.1 hj 

E tiri 4 CuAiAiEfrt. 

haper LEjin ul. 
"tmit it- S«r=Jp.-i- 
wj|| ij,** ihp V^VBW 
A t-^'* 4 »*i*ipAp* « 

a ilic >i.l !*■ Jllkn-CT 

JrnltH L_i nlurii Co 



There is Big Money in 

Automatic € 



THE MASTER SLIDE RULE 



Tinting 



1WPA&VED INTLRL^hlNQ 
RU3-T PtttrtP “ f<H?L ^NOI 1 



l>r nriv HUU ■* THf TFhf iuJUP IWliUTi" «ir|i |n ■ ‘ , nL 

rM-, tw Pfcfc»p* Jfc;|)i»l|y ■** Atl^ MDrtpjFin Bny irthpr 

till 3it> ■■■!.- mriiS iiTiiki(.U A'lMi Ud Hlll'i,>i. HU. .nil rsn hi- i-rrjn*.' ' 

MECHANICS, DdlLDCRi. AND AhlLHil ICg.FlV T^V ijmE 
t naCiT ■ Ihhh'T UrAIT. Aik hiriln-m duicr For It, 

Un r^eciuLvE 3b tIiIp j-t ’ •ir+-- fwL * J jU f ■■F,9 Tvat rn2« will lap. unt 
l-i y-j-u pra|ui!. Lucsr i«: ■ - :a kitueiHi «niv ivt ■L'uvtlus z_nl pour: 1 a -irv, 

DAHL NirEL KO. il A Edit 4£r i iil Si. PRLW TURK CITY 



AGENTS— The Million Dollar Hit! 



B.-rt wc-:i'l- if il homo : -■•■■II] 

ri>c-iirdL-d. i ri'ir 11 h«> rii ‘>i' 3 
i-linnnwii jinisitH iIjiL| ■■ Mi dliLj 

till fv -■• ■- ■ •■ C»|»rllBn 

SIP tc- S-J-U- il.iiij . -U iiEi.li**'-' 



imhi it, I mil iced, ret >||i|l-U>l Bfll« 

j.l> t- Hiot'p'T eoiuit rj . Akvjit" ]iil|>i >7 

.ii j'.iufutiLt:- n i % .ns si i f(i'i i Aim hi i^jh 

f m^ii i-rc.ih.ijr. Vi-m-jt reth Ln Hr 

h rfwrli :uiiile. yViihc-f- :r -t-J . --it 



HOURS’ WORK 



Ov*ir On« 
Million In 



Million^ 
to bn Sol'd 
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Make Your 
“Bike ” a 
Motorqjcle 



Yes h thousands of other* have turned their 
old-fashioned bicycles into up-to-date, swift, 
sure, easy riding, high power motorcycles with the 
easily attached, inexpensive Shaw motorcycle attachment ! 

Fits bicycles of any make or size. Everything is complete and we send it to 
y'Ou all ready to attach to your hicyclc in just a few minutes without the aid of an 
expert mechanic and without any special tools- just an ordinary ■wrench and screwdriver. 
Built Of highest grade, most serviceable materials ; every part jfuaranteert ; plain, easily under- 
stood directions sent with each equipment. Thousands of enthusiastic owners everywhere. Here 
is joui* chance to get a powerful, dependable, durable, fine looking and speedy motorcycle at a price so 
small yon will wonder how you ever got along with the old-fashioned '‘leg power 1 " machine \ 



Read What These Users Say of the 

Attachment 




“ rrs THFst — hijhs mr" 

MiXwn Ijilil. HjBU- J.ii-iH-liik-i 7. lllLJ. 

Hil.lW V.LI1 1 . illll'l IE I 3 1 L U E " I ' . , L'lKll'i-buCV. KhllHlL*. 

QpiStkirtPEL: The Mntnr j| tfPr-brDnnt tint yiwj 

w ill (o oiu In ii diMid r. If run* M n*. Ii i* nebr i lier-H. 

J'Umcii. ill'll EbC Ijul. ill tLllidl or ronlr- dii-L illJli. 

T hi' -Kiy* l.ncv III i : ■ k Li Jh n 111 III' iLhii l>-. Tli-rn: 
p-jt qmike * ft™ ntth* k»yp ihi-nfeinc nf 'nnj-inn ppi 
Auubciinat la tbmprLng. An dut win™ Ip ■etEan e 
in 3i cm tirv l.muJ' 1 hoi Luske iMof St ii±j ■ njon- LbLi 

1*11, WxiLrinL J, Kies. 

"HAS ENOUGH PUWER FOR TWO " 

RrtakvLII*, Mift., Uvi'jiiUir K 1914. 

0hnw Up.nqlinjtu.ri pe rrj k .O-*l+HlHint Knn*"«- 
Jji-iVLli nLt-n : ] awn- s ht- feiwiau nad pat It nn 
HFvMay riSH-it- 1 wikcd twit bUiw with r l*'tp an Ifi 
Hii'l'llli', ■ d 31 .L 1 . 111 .il i'hf I Lb i 1 Ini Ilk, ulL-il I ■■ ■: _ii Ii L 
nn^i jimik, "T ji H niij^liin Ii.ih lhiwut fur Ih-i liii-,L Ii-k 

Jwjii-rt HikM. mm 
-' FAKEl ME Win ALL HINDS OT HOADS" 

S.lmw VVin .ifm-r'ir.T-'H LV- , E i.tl- hIiiitu. Knn-iiH. 

Mrii7 hi Eh: In rL[i:t*JiiM E-n VnUr -\i J I. V. .Jilinw J' k!« k .-I nil'T.iniHII . 
niu-t i n’ll L L 7 V) ■ r v r- un 1 'k- *11 iil-Iliim-ii 1 £','r b I -rr L it t J i j l j Li ElUpn, biuV 
Til I hi nil Jr,--I |ir- - 1 ■ i- 1 1 hit- n t- nrii' tlip PHjtri 1 rT fEnALin* Ji;ttel hi Up iuJ 
1h(' tin’. A ft to pnwxr It Will 1*1; a me itit *11 i7n-H.l-nn.Tj; -.link *nd bilk 



i AM MUCH HLUEQ 1 ' 

H Irtn - ieilI. Vel, .tc^ui-l LC, ILjl I . 

jr* JLiijifil- 

IknllpniLii: 1 un inm-li iiLhuihiI with llnj lil-l-k 

Httiwhipi.int, I bpTi 1 whu rwci nt lljPtn an EmJrvn 

►jnM-tfrltlnff j-rvn. X bi-v “cto korklafl tcijl niciiLy. 
leueHnwe- mj n-r-le-f m il i-ih. imymkiL I 1 . rum iLii ■> 

Elilh r-nU'-r hlml i ir ymiEhJn h‘. nrprim l>-L l.jnrr 

C, O, lJ. , r J W, it- E i.R.kH TP, 

soil W. CJELj' lie.. BfbhuMut Vi. 

"OlWES PERFECT .IftTliFJlcnON," 

Eh ilk Un n ufnk'JI iK<EI O-, . U..U'-t|iii rif. Kuniunt 
J lini r Ki n,; Till" Pi L 1 1 li ’ bh LI 1 0.4 1 |m rrli.i-nH fTPBIIon 
Li HitLnc pHrfiH-L KLlkft,r:l Inn xn-1 hi;p p|*a4x fl“ 

C unr Im ■ IJ ordl-miTi 1 hi 1 1 "hti'l. Jm Cue H«nl iLfm 
iwii-Elt-t nnik.u nf iii.vicbrcyoL^ ■.touUil Jh-.t ihi.i 
kup nnyLljliLH r 31 LE. WjiAbn.^ ynu in inj hb.Iih. I 
FWPUbun ji b.LkUM H. K FEU" E li, LLHirft.Lii>H r U Jjbn 



ill, ritlili; nr 

1 It kill 1*l(t klb EH-E-r *| I ontl-niLTy --.iiiiIk i.n-1 hi I In, 

Ham ran lev ntM-hlka la Hit J-I--1.J ot -kSntar wiiiJn tit rWrihr* t*lcvir 



A-I-II *1 [iTVbLiu Lwi> S i L i -J- c l i - - mill ti.iltif-IL lb ■’ i ll i I i 1 1 E* j. r- 
nln ktTilt Ei lik-p Tkiijii, cT h-iLVi lr riJL 
CiJLiiJfkr ib-JiKIUli J-. Jlililt-Ii, Suit,, C*n*diL 



Inn' _ 

Nh*k m-Ttii nil t;i. ilk bmk iilik-n 
jni-mf.l ng 



Write For FREE BOOK! 





ibid ■ ■ 



SHAW 

M *xnjla.ttu ring Co. 
JlfPl. 74. CALE5BUEC, IANS AS 



»V w*nl Ii- kqiil tan, f ni- ASil |>nil inii 1. a C 
l 1 i n 7 -. i 1 I fnl I jf flr 7i Ii i-n Lbn hit All M,iL-nn-TL-b 

Ten t*a<I kkHit tha>pLm |illcl1 j n»il tht tnk-nrmt pf th* Sli AW ■ 



'}■ or Iinr bwkjct IIIuh- 
' ALI*rli maiiL 'll In. n 

, a 9HAW *1t(|i-kniP-nE. 

you will ii,, longt? I -r- pi.EliCr-0 vritlL ynur o.rl-f(khiijNEid. Kln^-cnira. 
Li nmmiir tilcuh-. kuE *111 n un I CO xrtlid 0.11'L loin [iiKvp ujCJi ttlb 
tliiELMMDiHn ,if uLlbiir D-Dkii kirn pj-ii bjuw ttTt$ Lu 1 1 b"i ipei li’ill * i r _ 1 1 a. L ' J:“r 1 

Bwt name on the ceu$dn or pmlai card far the free booklet today 

Shaw Manufacturing Co* 

DtpnitiWil 7-4- CkLc*b\ir& Kjkn*. 



Plfy^c nmd me, (fee md poarjaid, 
Ciipy of you i book ilLuar.raL:i:i: and. de 
soribine the S3IA.W Mcittirryidt Artirhi-n*p.t 
as adc-<jnised in ihc J«HK of POPULAR 

MECHANICS- Ottow me your ro , *‘«t iwt -cask, 

fautOEjy tfrice. 



NAME 



TIG hi 



)fl 



lie 
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Washing clothes by electricity is easiest, quickest, cheapest 
and most thorough. Cost of current is very small. The 
saving on clothes and time will quickly pay for the electric 
washer. 



<f 



Tr ■■ 



In this Western Electric Washer the cylinder automatically 
reverses, gently swashing the clothes hack and. forth until 
perfectly clean. The wringer is also reversible, and hag 
a safety release. The curating mechanism is enclosed 
ond does not require attention, while running. 

Gel full information — FREE. Write nearest houKO below 
for our Free Trial Flan and copy of Booklet No. SG-AW. 



J,-. 



t ij-T 
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POPULAR MECHANICS ADVERTISING SECTION 
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lO CENTS A DAY 



Buys This Standard Visible 

Oliver Typewriter 




Less Than Half Price 
FREE Trial— 10 Year Guarantee 

This Is the best typewriter offer ever made. The 
typewriter is the genuine model No. 3 Standard;, Visible 
Oliver with complete brand n.L L w equipment. Perfect 
machines only. Not shop worn, not damaged., not 
inferior, Warranted to be the equal in quality of any 
other $lt)0 typewriter. 

This offer is not on some ancient style of blind type’ 
writer bu t on an up-to-date, standard, visible machine, the 
same kind of typewriter that many thousands of the 
world's best business firms are today using, 



Oliver Points: 



Our Offer Is This 



Nearly one-half million Olivers have been 
sold, Its record has never been er|ti»led. It is 
easily “ The Favorite.' 1 

Its simple efficiency, lightness and durability 
place it in a class ahead of all others ; writing 
always insight ; writes in many different colors 
without changing the ribbon. Has the universal 
keyboard- The type is beautiful, it is 90 bard 
that nothing cart mar it. It outwears type 
found on other machines. 

It is the Lightest. of all the standard type- 
writers. Et is the only practical, portable type- 
writer, It ha-3 the kighteet key action. Its speed 
ia unlimited. It has the patented U " shaped 
type bar which insures perfect alignment of the 
letters, One can write ort ruled lines wills il Of 
it can be used to drew lines. It makes an 
efficient billing machine well as correspond’ 
ence machine. 

The downward stroke of the type liar gives 
greater power. The Oliver is nearly always, 
chosen for manifolding — some flrma write as 
many as 20 copies at one writing. It does any 
praeiical tiling which any typewriter can do. 

It has the fewest parts. It requires the least 
adjustments, T b r. rf- is. nothing to wear out. 

We guarantee It for 10 yearn. 

White it ia the choice of the experts, it is so 
simple in its design that anyone can learn to 
write on it in 10 minutes 3 time. 

Sensational Reduction 

Many UionsanHu of pundwwra unid iS'J.Sfl for type- 
writers of thin model. They were suiisl: '.'d that at. that 
priue they were gating the best vaLim that the market 

jiff.:. Tried. 

Kow wiilmur any redncLian in quality nnd with brand 
new standard equipment. CO r price to J'i*i is hut tU.W 
— $ snv.n rr pf aver halt amt ire give you. over ;i year in 
whidL to pay. 



Scud the cpnimn and we -will forward one of these 
typewriters wL-Lfi complete eciu:ummi oil five daya 1 trial. 
We will ship ic by express. when it arrives yo*i leave 
S4 with the •xm«w agent to be held while you try the 

typewriter. 

If you do rot And it to be the beat typewriter llwat you 
e*-er examined, satisfactory in evL'iy respect, the best 
value offered aEu™herfl,then you aimplv nr-turn It to Ll*e 

express Muti:l who will give yi:-j back the^o ;;:id return 
the trpq wrircr tq its nt on r expense. 

If HkJ oKnB Cp bleep is. Ike express aucr.L will for, 
ward the 5? to us and it will lie drriiicLcd from thoS4T,tH.I 
price, li-sviug a balBnoa ot Sf& which you can pay at the 
rate of SJ per inpntli, Lhe first monthly- payment pot 
being d tw? until one mosit h after date of delivery. 

There is no interest charnas, on rud tape, no s.’.k-.;- 
mcm , no col lectors, i» bother. The simple coupon is all 
we require. 

Tbe typewriter wb wlti fend you will in; delivered in 
lire PragitinL package! as put (ip in the fan Lory of the 
inaiLufaminer, perfect in every dcfaiL 

Scnd the coupon today. Make uuie-uf (jetllnv this bap 
gain, aitve wilt only supply I LU typewriter; at ihL; price. 

Typewriters Distributing Syndicate 

Lril FlCtiU, phttkiouTur-s) 

Ititi-tfa-A N*. BlxJ r , CHICAGO. ILLINOIS 



Trial Order Coupon 

Typewriters Di*tributing Syndicate 

fOMKtat D iMr IbUtwr*;. 

I ISO- OJA Nil Michigan Etlv.l, Cht»g« h IIISn,<4* 
y. .ii iaiiL- m-il-I m>. a Ho. -A Olirr-r Typewr-lttr rib HininVful. 

tVki, ii. LL nrrlvi-H ] wri 1 1 U’.lts' m i l ! Ii lSiii n |in m u^ ni.^ wl fcli fcSm 
iiailwritfjLiiiLi ng 1 li:il 5f I iliTi ii-ciL ir&iL Cn U- : - he- r;, r --wrht,r thnr 

ibaVS- «rJ3l He Tptu.rni.Hl <n mv tosr tbtj.-Hiprtw* nps-nt when I teg 

tnrr, Lh«' typewriter to- Inr.i wlihJn Iit* dQjrj fru-iu gJj* dcita I 
mvcLw* It. 

('.iLl-nr-ih i:nh- I w 1 1 1 l£PAp llw C.> ri lf-r niiil I Ii -e- Sii will Eju Fur- 
iseltiIitI I-:i v-rin lei np-plv <m juiir h|h«HiiJ |inrrli."u+H iirifi* ikf ,S 17 
nn-rl T "-||] |^s.jr iht wmn? in i-i fflnwutlw IIIOTitlllr 

Infill I [lK-ZlCri 3iP e *cb, CniDLDLTWili^ one- UiCnjEIi iTflai iLs.li 1 uf 

Hlis3Lr^Ty. 

'I'h^ lltbv iif lliif- CHLv+t TypJwrlts'r r-piii.i in jr^H In irwi until 
It I* UitiiJI-r |4|r4 fi>T. 
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POPULAR MECHANICS ADVERTISING SECTION 



Manufacturers Calling for Over 
Two H undred In ventions 

Money Is Waiting to Back the Good Idea 

fl Washington Patent 



Never was there eo good, a a opportunity fo-i 
tbe Inventor of something — anything — of merit 

aa right now. 

M anu [acLurers with 
money and facilities are 
asking for Ideas — tilling 
for them. The supply is 
not Pearly equal to de- 
mand. Over 200 iuven- 
tiosis are asked for in a 
list Just give:! in A little 
hook “Wls»t to Invent." 
The demand is not for 
anything extraordinary 
—just the common every- 
day things that make 
work easier or life more 
pleasant in the house- 
hold, the shop or the 
Hold, 

You mieht think thei possibilities of the win- 
dow screen had been exhausted, hnt I know of 
28 concerns that are looking for a new screen, 
duly covered hy patent, which they can tnanu- 
twetnre, I know of 4& ojAnntacttiren md otheti 
who are ready to ffiftuofatture any gnod, patented 
household article Bach, AS Cun openers. hak|«g 
pans, codec pots, washing machines Carpet 
sweepers and other devices, 

'Within the Inst Eew weeks I have rewired fnrty 
Special req neats for a dishwasher and dreiiirr’, 
seventeen others request sn iroproremep t id Scis- 
sors. Manufacturers know that everyone imiEt 
have a pair o£ scissors in the house, and they re- 
alise that a novelty in thorn would always Bell in 
place of the old kind, and hcucc the demand. 
Among re y letlcre are sliLeen requests for a de- 
vice to tarn 6hwt music on a tousle stand or 
piano, and seventeen people- are Interested Isi the 

purchase of a patent 
on a device for holding 
n n electric ] i ght in a ny 
position. Besides these 
there arc hundreds ol 
manufacturers who 
do mot specify any 
particular device hut 
state that they wonld 
bo interested in any- 
thing of merit 



A Chicago man says: ,L I want something that 
can be told to farmers by mail. There is prac- 
tically no limit to the Investment my associates 
would make In a good preposition. " A man In 
Wooilhnven,. N.Y., says he is in the market fora 
small household article, light in weight, which 
can he sold some where around ten cents. 

A prominent m an li faetu ring company is inter- 
ested in something to Sell to hardware stores, hut 
would also be interested in other things premis- 
ing to be money-makers, 

A man in Revere, Mass., say*; “Ism looking 
for something that can he reaiau factored, plant 
equipped, etc,, and marketed tor an Outlay of 
not over twenty- five thousand dollars." 

A big textile machinery company says they are 
Interested in newly patented devices that can bo 

cither bought out- 
rightotr manufactured 
on royalty. They do 
not require machinery 
inventions alone, but 
anything of merit, 

A company fi] jltl- 
vide re, JlUaok, wants 
patents Oil Email tools 
or metal novelties. 

A Dayton, Ohio, 
concern writes for 
BOBlfl machine or dtn 
vice that would have 
a general sale 
throughout the land. 
The names and addresses of these prospective 
purchasers are supplied absolutely without charge 
by Messrs, ChandLeo & ChandLw U> those whs 
obtain patents through their firm. This firm has 
hutiij la practice before the Patent Office for over 
twenty years, and its members Eire, consequently, 
familiar with every detail of patent work. They 
also issue a booklet entitled 41 How to Ohtaia A 
Patent," which tells in simple words just how to 
go about protecting an Invention . The two 
books, '"What to Invent" and “How to Obtain 
a Piitentj" are both free. Why don't you write 
for them and learn what manufacturers are look' 
ing for and how to protect your ideas? IE yon 
iiave &d invention, Send n sketch or model and 
description of it to Chaudlee St ChandLce, 053 P 
Street* Washington, D.C. They will give you a 
free opinion as to whether or nut it can he 
patented. 
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